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War DEPAltTMENT, 

Washington, Becemher 8, 1891. 

Sir: In accordance with the requirements of the ^' act making ap- 
propriations for fortifications and other works of defense, for the arma- 
ment thereof, for the procurement of heavy ordnance for trial and serv- 
ice, and for other purposes,'' approved February 24, 1891, 1 have the honor 
to transmit herewith for the information of Congress the report of the 
Board of Ordnance and Fortification, embracing the operations of the 
Board from its organization to October 30, 1891. 
Very respectfully, 

L. A. Grant, 
Acting Secretary of War. 

The Speaker of the House of Representatives. 
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WASHiNaTON, October 24^ 1891. 
The Hon. Secret aet of War : 

The "act making appropriations for fortifications and other works of 
defense, for the armament thereof, for the procnrement of heavy ord- 
nance for trial and service, and for other pnrposes,'' approved February 
24, 1891, contained the following provision: 

Provided, That the Board of Ordnance and Fortification shall make an annual re- 
port to Congress, through the Secretary of War, on the first Monday in December 
in each year, showing the general operations of the Board, and shaH give a detailed 
statement of aU contracts, allotments and expenditures made by the Board, the 
first of these reports to cover these subject-matters from the beginning of the 
operations of the Board until the first report which they shall make. 

Pursuant to the foregoing provision ot law, the Board of Ordnance 
and Fortification herewith submits jts first regular report, covering 
the first three years of its operations. 

OSaANIZATION AND DUTIES OF THE BOARD. 

The Board of Ordnance and Fortification was created by the act ot 
September 22, 1888, being the same act which initiated the new i)roject 
of seacoast defenses and the Army gun factory at WateiTliet Arsenal, 
New York. 

The first section of that act provided — 

That the appropriation hereinafter provided for shall be available until expended, 
and shall he expended under the direct supervision of a Board to consist of the 
Commanding General of the Army, an officer of Engineers, an officer of Ordnance and 
an officer of Artillery, to be selected by the Secretary of War, to be called and 
known as the Board of Ordnance and Fortification ; and the said Board shall be 
under the direction of the Secretary of War, and subject to his supervision and con- 
trol in an respects, and shall have power to provide suitable regulati<ii|p for the in- 
spection of guns and materials at all stagr^^ of manufacture, to the extent neces- 
sary to protect fully the interests of the United States, and generally to provide 
such regulations concerning matters within said Board's ojierations as shall be 
necessary to carry out to the best advantage all duties committed to its charge: 
Frovidedf That, subject to the foregoing provisions, the expenditure shall be made 
by the several bureaus of the War Department having jurisdiction of the same 
under existing law. 

This statute created theBoard and established its general jurisdiction. 

Other provisions of law have from time to time enlarged or nar- 
rowed the scope of the operations of the Board in special matters, to 
be hereinafter referred to, but this general jurisdiction lias rcmfrined 
substantially unchanged. 

Pursuant to this statute the following designations for the Board 
were made and x^romulgated by the Secretary of War, to wit: 

7 
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Special Orders, > . Headquarters of the Army, 

No. 249. ) Adjutant-General's Office, 

Waehingtorif October ^5, 1888. 

[Extracts] 

« « < • « • « • 

7. The following order has been received from the Wat Department : 

> War Department, 

WmUngton City, October 2S, 1888. 

Under a provision of an act of Congress entitled "An act making appropriations 
for fortifications and other works of defense, and for the armament thereof, for the 
procurement of heavy ordnance for trial and service, and' for other purposes," 
approved September 22, 1888, a Board, to consist of the ofticers hereinafter name<l, 
" to be called and known as the Board of Ordnance and Fortification," and to " be 
under the direction of the Secretary of War and- subject to his supervision and con- 
trol in all respects," is hereby appointed " to provide suitable regulations for the in- 
spection of guns and materials at all sta^s of manufacture to the extent necessary 
to protect fully the interests of the United States, and generally to provide such 
regulations concerning matters within said Board's ojierations as shall be necessary 
to carry out to the best advantage all duties committed to its charge." 

Maj. Gen. John M. Schofield, U.S. Army. 

Col. Henry L. Abbot, Corps of Engineers. 

Col. Henry W. Closson, Fourth Artillery. 

Lieut. Col. Alfred Mordecai, Ordnance Department. 

Capt. Charles C. Morrison, Ordnance Department, is detailed as recorder of the 
Board. 

Wm. C. Endicott, 

Secretary of War. 
« • « « # « * - 

By command of Maj. Gen. Schofield, 

R. C. Drum, 
» Adjutant-General. 

The Board as thus constituted met and organized October 30, 1888. 

These designations for members of the Board have remained un- 
changed to the present time, but Capt. Charles C. Morrison, Ordnance 
Dei)artment, was relieved as recorder of the Board, and Capt. D. M. 
Taylor, Ordnance Department, was detailed in his place, Capt. Taylor 
assuming his duties January 14, 1890. 

By the fortification act of February 24, 1891, provision was made for 
an increase of the Board as follows : 

And one additional memher shall he added to the Board of Ordnance and Fortifica- 
tion, who shall he a civilian and not an ex-oflficer of the Regular Army or Navy, and 
he sliall be nominated by the President, and by and with the advice and consent of 
the Senate appointed, and he shall be paid a salary of five thousand dollars per an- 
num and actual travelling expenses when travelling on duty. t 

In accordance with this law the President on the first day of July, 
1891, appoiiiiled Hon. Byron M. Cutcheon, of Michigan, as such civilian 
member of the Board, who duly qualified and entered at once upon the 
performance of his duties as such. 

THE JUBISDIOTION OF THE BOARD. 

The act before recited requires the Board to make a report (1) show 
ing "the general operations of the Board,'' und (2) to "give a detailed 
statement of all contracts, allotments, and expenditures made by the 
Board." 

It will be observed that according to the organic act (September 22, 

^ 888) the Board is to be " under the direction of the Secretary of War 

^ subject to his supervision and control in all respects,'' upon the 

hand, and that "subject to the foregoing provisions the expendi- 
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tnre sliall be made by the several bureaus of the War Department 
having jurisdiction of tlie same, under existing law,'' upon the other 
hand. 

The Board is thus only advisory to the Secretary of War, and itself 
makes no contracts and expends -no appropriation except for the neces- 
sary expenses of the Board. 

'So far as contracts and expenditure of appropriations are concg^ned 
its functions are to make recommendations to the Secretary of War. 

In the matter of allotments its recommendations are advisory only, 
and may be approved or disapproved by him. 

By the acts of 1888 and 1889 the appropriation for fortification and 
armament is placed " under the direct supervision of the Board of 
Ordnance and Fortification.'' Under the acts of 1890 and 1891 that 
part of tlie appropriation which relates to armament of fortifications is 
placed under sucli supervision, and by the act of 1890, the appropriation 
for gun and mortar batteries and for the procurement of land for sites, 
also is so placed. 

With this statement it will be understood when it is said that it is 
impossible to report " contracts made by the Board," inasmuch as no 
contracts have been made by it. 

In order, however, to afford as far as possible the information de- 
sired, the Board incorporates herewith a detailed statement, showing 
all appropriations made (beginning with that of September 22, 1888), 
subject to the supervision of the Board, also a detailed statement show- 
ing all allotments made or recommended by the Board from such a])pro- 
priations. For convenience of reference these two statements are com- 
bined, and are made Aj)pendix A. A detailed statement is also appended 
showing all expenditures made by the Board. 

From these several statements it will be seen that the total amount 
approi)riated subject to the supervision of the Board to date has been 
$11,385^:^32; and in addition tliereto the sum of $3,500,000 will be re- 
quired to fulfill the contract with the Bethlehem Iron Company, approved 
by this Board, which will need to be estimated and i}4)propriated from 
year to year, as the contract progresses. 

The total amount allotted by the Board has been $10,526,025.26. 

And the entire amount expended by the Board for its expenses to the 
date of this report has been $5,567.50. 

GENERAL OPERATIONS. 

Under the head of "General Operations of the Board" a vast number 
of subjects have come before it, embracing almost every possible form 
of project for fortifications and armament. ^ 

To all of these the Board has given careful and conscientious atten- 
tion, though the greater number have been such as could not be 
adopted or recommended. There is one hopeful and favorable feature, 
however, in all this, and that is that it shows the great and widesi^read 
interest and activity in the matter of national defense. 

To specify the action taken on them all wonld be to transcribe the 
proceedings of the Board, which fill several volumes. It will suffice to 
state briefly the action taken upon each of the most important elements 
of fortification and armament which have been considered. 

ARMY GUN FACTORY. 

One of the most important and interesting steps in the progress of 
the new policy of seacoast defense inaugurated by the act of Septem- 
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ber 22, 1888, is the installation of the Army gun factory at Watervliet 
Arsenal, West Troy, N. Y. In fact it may be said to have been the in- 
itial step in that policy. 
The act above named provided — 

For the erection, purchase^ or mannfactnre of the necessary bnildings and other 
strnctoreSy machinery, tools, and fixtures for an Army gun factory for finishing and 
assembling heavy ordnance, to be erected at the Watervliet Arsenal, West Troy, New 
YorkJ^even hundred thousand doUars. 

•This amount became at once available; the Board on November G, 
1888, allotted the full amount for the purpose intended, based upon plans 
for the factory, which had already been prepared by the Ordnance De- 
partment and submitted to the Board, so that by December, 1888, it 
became possible to let some of the contracts for construction and to be- 
gin work. 

For details of the progress of construction reference is made to the 
annual rei)orts of the Chief of Ordnance for 1889 and 1890, under which 
Department the work has been done. 

In about two years from the making of the appropriation the north 
wing of the factory was so far completed as to be occui)ied for its in- 
tended use, with the machinery, except the heaviest, in place. 

By September 30, 1890, the whole amount of the original api)ropria- 
tion of $700,000 had been expended or obligated by contracts. 

By the act of August 18, 1890, a further sum of $526,300 was appro- 
priated for the completion and equipment of the factory, of which 
$165,000 was "for machinery to comi)lete to fall capacity the present 
gun-iactopry building,'' and $320,000 was "for boring and turning-lathes, 
rifling machine, and 80-ton traveling crane, fiilly equipped for the man- 
ufacture of 12-inch guns," and the remainder was for miscellaneous pur- 
poses. 

This appropriation was apportioned by act of Congress to the special 
purposes for which it was intended, and required only the formal action 
of the Board. This allotment was promptly made. So far as it has been 
expended it has been done through the Ordnance Department having 
jurisdiction of the same. 

By the act of February 24, 1891, provision is made for the erection 
and equipment of the south wing of the gun tactory; $248,743 being 
appropriated for the building, including ways for traveling crane, and 
$268,000 for machinery, tools, power plant and fixtures. 

The Board has not visited the work since this appropriation was 
allotted, but is informed that good progress has been made with the 
building, and that contracts for its equipment are progressing satis- 
factorily. 

Other appropriations, amounting to $29,500, for completing the equip- 
ment of the gun factory, were made by the act of 1891, making the total 
amount appropriated for that object to date $1,772,543, without taking 
into account the value of the site. 

The entire amount has been alloted, as shown by the following state- 
ment: 

Allotments for Army gtm factory, 

AOT BEPTB^IBBR 22, 1888. 



ings, maohlnory, tools and fixtures $680, 000 

ion and completion of two sets of officers' quarters 20, 000 
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FORTinCATIOlf ACT, AUGUST 18, 1890. 

#1890. 
Sept. 2. For machinery to complete building to full capacity $165, 000 

Oct 1 I ^^' building for wash room, closets, etc 12, 000 

4. Fireproof brick office building (not approved until September, 

1891) 23,000 

Sept. 2. Railroad sidings, etc., and weighing scale 2, 800 

Engine and shafting 3, 500 

Boring and turning-lathes, rifling machine, and 80-ton crane .... 320, 000 

FORTIFICATIOK ACT, FEBRUARY 24, 1891. 

1891. 

Mar. 25. To complete erection of south wing 248,743 

For machinery, etc., for south wing 268,000 

Shrinkage pit, etc •. 14,000 

Locomotive and cars 9,000 

Wharf repairs, etc 6,500 

Total 1,772,543 

These fibres relate to the new gnin factory for the fabrication of sea- 
coast guns of heavy caliber. In addition to the allotments for the new 
gun factory the Board has been called upon to make and has made tlie 
following allotments to complete the equii)ment of the old (or small) 
gun shop at Watervliet, which is engaged in the fabrication of field 
and siege guns, projectfles and experimental guns, to wit: 

Dec. 4. 1889, for making alteration in machinery and for purchase of new 
macliines for experimental guns v $13, 888 

Oct. 1, 1890, for increase of machinery and plant for manufacture of pro- 
jectiles and for castings 16,000 

Total 29,888 

The factory is now turning out guns up to and including 12 inches 
caliber. The 8-inch gun, the only one which has been fully tested, has 
proved itself satisfactory. 

When completed, as contemplated by the act of 1891, the factory will 
be equipped for manufacturing all calibers up to and including 12 
inches, and the building will be adapted to receive machinery for fin- 
ishing and assembling 16-inch guns, should Congress hereafter author- 
ize their construction. 

The Board has careftdly considered this question of additional 
machinery, and is strongly of opinion and now recommends that it 
should be of a size adapted to finish and assemble the 16-inch gun. If 
designed for calibers of only 12 inches or less, it will be unable to work 
upon guns of a larger size, while if designed for the 16-inch gun it will 
be entirely serviceable for smaller calibers. If the vacant space in the 
factory be filled with these smaller tools, much loss of time and need- 
less expense will be incurred in removing and replacing them when 
Congress elects to commence the manufacture of a larger type. That 
a larger type than the 12-inch gun is necessary for our coast batteries 
is certain. Ko one proposes to reduce the heaviest naval guns below 
13.6 inches in caliber, and nothing can be more certain than that land 
batteries should be equipped with guns of higher power than those to 
be brought against them. The diflBculties of limited flotation, restricted 
space and excessive weight of armor do not apply to guns mounted -^ 
the solid earth. The mere fact that the English 16-inch guns now 
pear to have insufficient strength, should not condemn the entire el 



I 



\j.i 



12 REPORT OF BOARD OP ORDNANCE AND FORTIFICATION. 

Whether that last caliber, or one somewhat smaller, should be selected, 
and what should be the special type of construction adopted, are ques- 
tioDS which may be left unsettled for the present^ but in purchasing 
tools which require years for their fabrication they should be made 
large enough to meet all the requirements likely to be thrown upon 
them« 

STEEL FOROXNGS FOR OUNS. 

One of the largest single appropriations which has come under the 
jurisdiction of the. Board, is that contained in section 4 of the act of Sep- 
temlx*r 22, 1888, '^Fov the imrchase of rough-finished, oil-tempered, and 
annealed ste^il for high-power coast defense guns of 8, 10, and 12 inch 
caliber, *1,5(K),000.'> 

It devolvecl upon the Board to prescribe the inspections and tosts un- 
der which such forgings should be made, and which should become a 
part of the contracts therefor. 

Ehiborato " regulations for the inspection of guns and materials at all 
stages of manufacjture to the extent necessary ta protect fully the inter- 
ests of tlie United Statos'^ were formulated by the Ordnance Depart- 
ment and submitted to tlie Board for its approval. 

Tlie Hoard, after (jareful and detailed consideration of the proposed 
regulations, insi)eotions and tests, on November 6, 1888, approved the 
same, and these insj)ecti()ns and tests are applied to all steel to be used 
in the construction of any portion of a stoel gun or mortar made under 
the su])(n'vision of the Board. A copy is hereto appended marked B. 

Usually from two to four test specimens of steel are taken from each 
end of (ivery tube, jacket, hoop or trunnion band, each piece duly 
nuirked so as to denote the location from which it is taken, and sub- 
jected to vigorous tests before it is accepted or permitted to be used, 
'iliese t(^sts an^ all recorded and reported to the Ordnance Bureau. 
I^'or an ordinary lO-inch gun not less than sixty-three test specimens 
ai*e rennired, and for a 12-inch gun a larger number. 

On fianuary 31, 1889, the contract for these forgings was let to the 
Ih^t hlelu^in Iron Company for twenty-three sets for 8-inch guns, twenty- 
t lin»e sets for 10-inch guns, and fifteen sets for 12-inch guns, at a total 
cost 01*4)1,401,982. 

This contract is now in course of fulfillment and must be completed, 
under i)enalty, by December 1, 1893. 

Tiie cost of these forgings is 27^ cents per pound for 8-inch guns, and 
30iJ (jents per pound for 10 and 12-inch guns. It is upon these forgings 
Unit the Army Gun Factory is now at work. 

In anticipation that the forgings procured under the act of 1888 will 
have been finished and assembled by the close of 1893, an additional 
appropriation of $800,000 was made by the act of February 24, 1891, for 
the same purpose, and the contract therefor has been let to the Midvale 
HIcH^l (>(nnpany of Philadelphia, that comi)any being the lowest bidder.* 

IMie contract with the Midvale Company is expected to produce 12 
8-inch, 12 10-inch and 9 12-inch sets of forgings. 



* ThoHc forcings are entirely apart from and in addition to the one hundred guns 
to bo comi)loted under the contract of the Bethlehem Iron Company, for which that 
oompauy will furnish its own forgings. 
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It will be seen, therefore, that provision has already been made for 
the following enumerated forgings for heavy guns: 





8-iiich. 


10-iuck. 


12-inch. 


Act 1888 


Sets. 
23 
12 
25 


Seta. 
23 
12 
50 


Sets. 
15 


Act 1891 ^ 

Contract suns 1 1890 ) 


9 
25 






Total •. » 


60 


85 


49 







The total number of guns required under the approved project of for- 
tifications (report of the Board of Fortifications and other Defenses, 
1886) will be as follows: 102 8-inch, 222 10-inch, 203 12-inch, thus leav- 
ing 42 8-inch, 137 10-inch and 154 12-inch to be provided for. 

In addition to these, the project calls for 44 16-inch and 6 14-inch 
guns, for which no appropriation or provision has yet been made; also 
for 24 10-inch and 700 12-inch seacoaist mortars, for 73^ only of which 
provision has been made. Carriages are yet to be provided for sub- 
stantially all, both guns and mortars. 

The following table will show the allotments which have been made 
for gun forgings of all calibers to date : 

Allotments for forgings. 

ACT SEPTEMBER 22, 1888. 

Nov. 6, 1888. Steel for forgings for 8, 10 and 12 inch guns $1, 500, 000 

Dec. 13, ]^888. Drawings and forgings for 3.2-inch gun, to be fitted with 

Driggs' hreech mechanism, including small tools 2, 857 

AKMY APPROPRIATION ACT MARCH 2. 1889. 

May 2,1890. Steel forgings, 10 5-inch siege guns 20,000 

Oct. h 1890. Steel forgings, 10 7-inch h6 wi tzers 18, 000 

Mar. 26, 1891. Steel forgings, 16 3.6-inch field guns 2, 000 

ACT FEBRUARY 24, 1891. 

Mar. 25> 1891. Steel for high power guns 800,000 

Total 2,342,857 

CONTRACT GUNS. 

The fortification act of September 22, 1888, provided for contract guns 
in the following manner, viz. : 

Whenever any party shall present for test a completed single-charge breech-lojid- 
ong steel gun of ten or twelve inches caliber, and of weight and dimensions to be 
prescribed by the Board with the proper supply of ammunition for the test of the 
same^ such gun shall, in the presence of the party presenting it, be subjected to such 
tests as the Board shall have prescribed: and should such gun be shown to the satis- 
faction of the Board by such tests to fulfill the requirements previously prescribed 
in respect to accuracy, range, power, endurance, and general efficiency, the gun and 
ammunition shall be paid £>r at a fair valuation, including cost of transportation, 
and contract shall be made at a price reasonable in the opinion of the Board, with 
the party presenting the best of such guns, for a further supply of similar guns, to 
be subjected to the usual service test before acceptance, the experimental gun and 
all guns purchased hereunder to be subject to inspection at each stage of manufa 
ture, as follows, namely : For not less than fifty ton-inch steel guus^ and for not '! 
than lil'ty twelve-inch steel gmis. 
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The Board on January 11, 1889, after careful consideration of the sub- 
ject, prescribed tests weights and dimensions, as required by the pro- 
visions of the law for any guns which may be presented under this sec- 
tion, and, although the law did not require bids to be invited, prepared 
a circular letter (copy of which is appended, marked O), which was ex- 
tensively circulated among such persons as were thought to be likely 
to present guns for test. Tip to the present time no proposition has 
been received from any party to construct a gun under this act. 

Hundred gun contract, — ^The fortification act of August 18, 1890, con- 
tained the following provision : 

Sec. 2. That the Secretary of War is hereby authorized and directed to purchase 
under contract, after due advertisement inyiting proposals, and at prices which the 
Board of Ordnance and Fortification shall adjudge to be fair to the manufacturer 
and for the interest of the United States, twenty-fivo eight-inch, fifty ten-inch, and 
twenty-five twelve-inch guns, aU of which guns shall be breech-loading single-charge 
steel guns, and of weight and dimensions to be prescribed by the Board, and shall 
fulfill the condititions hereinafter provided : Provided, That if two or more persons, 
citizens of the United States, submit proposals to famish said guns, either in part 
or in whole, at prices not materially different from each other, contracts may be 
awarded, in such proportion, among the citizens submitting such proposals a« the 
Secretary of War may direct. One type gun of each of the above-mentioned cali- 
ber, with the proper supply of ammunition therefor, shaU be presented for test at 
such place and within such time as the contract shall provide, and shall be subjected 
to such tests in respect to accuracy, range, power, endurance, and general efficiency 
as the Board of Ordnance and Fortification shall have prescribed. All the other 
guns of each caliber, with the proper supply of ammunition, shall be delivered at 
such place and within such times as the contract shall provide, and shall be sub- 
jected to the ordinary service test of ten rounds with the full charge and weight of 
projectile, which shaU develop the standard power prescribed for the gun. If the 
type gun sustains the prescribed test to the satisfaction of the Board of Ordiiance 
and Fortification, it and each of the other guns which sustains the ordinary service 
test, and the ammunition expended in such tests, shall be accepted under the con- 
tract. All guns manufactured under these contracts, including the type guns, shall 
be subjected to inspection at aU stages of manufacture, and no change^ whatever 
shall be made in the material^ mode of manufacture, or dimensions of the guns for 
service from those employed in the type gun without the approval of the Secretary 
of War. Payment for each gun and ammunition for testrnff same, including cost of 
transportation, shaU be made upon the satisfactory completion of the prescribed 
test for that gun. AU tests of guns shall be made in the presence of the Board and 
of the person presenting the gun, or his authorized agent, and due regard shall be 
paid to suggestions offered by him which respect the mode of making such test. 

That under the provisions of this section there shall not be expended or contract 
or contracts entered into involving the Government in an aggregate expenditure 
exceeding three million seven hunmred and seventy-five thousand dollars, nor an ex- 
penditure on the part of the Government in any one fiscal year in excess of one mil- 
lion doUars. And all guns and materials purchased under the authority of this sec- 
tion shall be of American manufacture and furnished by citizens of the United States. 

In regard to this provision of the law it may be observed : First, that 
all guns and materials purchased under the authority of this section 
must be of American material and manufacture, and fiirnished by citi- 
zens of the United States 5 second, it calls for the purchase of the 
finished and completed guns from forgings to be furnished by the con- 
tracting imrties; and third, that the contractor is not confined to any. 
particular type of gun, so long as they are breech-loading, single-charge, 
steel guns. They are required to be of weight and dimensions pre- 
scribed by the Board of Ordnance and Fortification, and to be subjected 
to such tests as that Board shall have prescribed. 

The obvious purpose of this legislation seemed to the Board to be: 
First, to encourage and induce the establishment of at least one gun 
plant in the United States, in addition to the Government factories, 
capable of turning out 8, 10, and 12-inch steel guns by American labor 
and skill, from American materials 5 and second, to encourage and give 
opportunity to Americau inventive and mechanical genius, to bring for- 



REPORT OF BOARD OP ORDNANCE AND FORTIFICATION. 15 

ward uew types of guns, subject to tests to be prescribed, to compete 
with the adopted Ordnance Department type of gun now being ^to- 
duced. ' / 

In this connection three functions were devolved upon the Board of 
Ordnance and Fortification : the first, to prescribe the weight and di- 
mensions of the several (faUbers of guns ; the second, to adjudge whether 
the prices proposed were " fair to the manufacturer and for the inter- 
ests of the United States;" and the third, to prescribe and supervise 
the proper tests of the type guns which should be produced and offered. 

On October 8, 1890, proposals were invited for furnishing these hun- 
dred guns under contract, in accordance with the foregoing act-; but 
although until December 18 was allowed for opening the proposals, none 
were received, manufacturers appearing to be unprepared to make bids, 
doubtless on account of the costly nature of the plant required, and, 
perhaps, on account of the amount of the appropriation being limited 
to $3,775,000. 

By the fortification act approved February 24, 1891, the limit of ex- 
penditure was increased to $4,250,000, $50,000 being " reserved to cover 
all expenses other than powder and projectiles incident to the tests 
and inspection of the guns ; " and also the Secretary of War was " author- 
ized to contract thereunder for such less number of guns than one hun- 
dred as he may deem for the best interests of the Government." 

After this supplemental legislation the Department again, on May 
8, 1891, advertised for proposals for the 25 8-inch, 50 10-inch and 25 
12-inch guns. 

Bids having been opened on July 13, 1891, it was found that proposals 
had been submitted by three parties: The Midvale Steel Company, of 
Pennsylvania; the South Boston Iron Works, of Boston, Mass.; and the 
Bethlehem Iron Company, of Bethlehem, Pa. 

These proposals wer^ submitted to the Board to adjudge whether the 
prices prop6sed were " fair to the manufacturers and for the interest of 
the United States.'^ 

It was found that the proposals of the Bethlehem Iron Company were 
so far below those of their competitors, that they were practically the only 
ones before the Board for consideration. After elaborate hearings botli 
of the officers of the company and of the representatives of the Ordnance 
Department, and after most careful deliberation, the Board arrived at 
the following conclusions, to-wit: 

The Board is of opinion : 

(l'^ That the interest of the United States does not require that guns should be 
turned out at a rate materiaUy p^eater than carriages and emplacements can be pro- 
vided, suitable appropriations therefor being made to make them available for use. 

(2) That the interest of the United States does not require that guns should be 
procured by contract to the displacement of the plant and skilled labor already pro- 
vided for at the Army gun factory at Watervliet. 

(3) That considering the necessary appropriations for maintenance and operation of 
the gun factory, for additional forgings to keep it in operation, for carriages and em- 
placements, for mortars and carriages therefor, and other necessary objects of defense 
and armament, it is not for the interest of the United States to hasten the contract 
guns to a degree likely to cripple appropriations for these other necessary objects. 

(4) That it is for the interest of the United States to accept that bid of the Bethle- 
hem works which, conformably with the foregoing propositions, will secure the es- 
tablishment of a private gun plant within a reasonable period, with the least cost 
for plant to the United States. 

(5) That Schedule E, in the opinion of the Board, is the schedule which most nearly 
conforms to these conditions. The Board, therefore, in conformity with the duty 
imposed on it by the fortitication acts approved August 18, 1890, and February 24, 
1891, adjudges the prices named in the proposals of the Bethlehem Iron Company of 
July 11, 1891, under Schedule E, to be fair to the manufacture): and for the interest 
0^ we United State9« 
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The Board recommends that a contract be entered into with the BethleKem Iron 
Company for the manufacture of 100 breech-loading single-charge built-up forged- 
steel rilled guns, under Schedule E of its proposal of July 11, 1891, viz.^ 25 8-in.ch 
breech-loading rifles each for $17,246.55, including ten rounds of ammunition com- 
plete ; the first gun manufactured to be the type gun, which shall be subjected to 
such tests as the Board of Ordnance and Fortification shall hereafter prescribe ; 
that the ammunition required for these tests over and above the ten rounds supplied 
with the gun shall be furnished by the company at the price of $71.09 per round; 50 
10-inch breech-loading rifles, each for $35,747.58, including ten rounds of ammuni- 
tion complete j the first gun manufactured to be the type gun, which shall be sub- 
jected to such tests as the Board of Ordnance and Fortification shall hereafter pre- 
scribe ; that the ammunition required for these tests over and above the ten rounds 
supplied with the gun shall be ftirnished by the company at the price of $131.06 per 
round; 25 12-inch breech-loading rifles, each for $54,473.22, including ton rounds of 
ammunition complete ; the first gun manufactured to be the type gun, which shall 
be subjected to such tests as the Board of Ordnance and Fortification shall hereafter 
prescribe ; that the ammunition required for these tests over and above th^ten rounds 
supplied with the gun shall be furnished by the company at the price of $217.06 per 
round. 

The Bethlehem Iron Company before the contract is niade should submit for the 
approval of the Board of Ordnance and Fortification detailed drawings of each cali- 
ber of gun contemplated under its proposal of the 11th of July, 1891. The physi- 
cal qualities of the metal, the tests to be made of it, and all details of assembling 
the parts and all points relating to the construction of the guns required to carry 
out the proposals of the company, should be approved by ttie Chief of Ordnance 
before being submitted to the Board. 

The Board is further of opinion that the Chief of Ordnance should be authorized 
to make ^agreement with the contractor so as to admit of such changes being made, 
fi:om time to time, in the guns to be furnished as may be necessary to keep abreast 
of any improvements that may hereafter be attained in gun construction. 

To fiilly understand the foregoing action of the Board it shouUl be 
stated that the Bethlehem Iron Company submitted five distinct pro- 
posals, with prices dependent on the tfme of the delivery of the guns;, 
the highest price being related to the shortest time of delivery and de- 
pending upon the magnitude of the plant required and the consequent 
greater cost of production. 

The length of time required for the production and delivery of the 
one hundred guns, including the time required for erection of plant 
and construction and test of type gun, under the lowest bid, is esti- 
mated at eleven years and nine months. But as the company has sig- 
nified its purpose of adopting the Ordnance Department standard type 
gun, already completed and in part tested, it is believed that a less 
time will be sufl&cient. 

As will be seen the Board has recommended the acceptance of the 
lowest bid and longest time, which will distribute the cost of the guns 
over at least ten years, and require no large appropriation in any one 
year. 

The great desideratum, however, provided by this legislation, as un- 
derstood by the Board, is to secure the establishment in the United 
States of an independent gun plant, capable of i)roduciiig finished 
guns of heavy caliber, which, in case of emergency, may be employed 
to supplement the Government gun factories in the armament of our 
fortifications. 

Another consideration which had much weight was that it would per- 
mit the Army gun factory to be turned to other not less necessary 
gun work, and thus expedfte by several years the completion of the 
defense of our principal seaports. 

It also devolved upon the Board to prescribe the weight, dimensions, 

inspections, physical properties and tests of such guns as should be 

offered, which duty the Board performed, and these specifications were 

embodied with the instructions to bidders, and became incorporated in 
^,r,.^,r v^|(j made, 
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The following are the conditions prescribed by the Board as those to 
which the 8, 10 and 12-inch single-charge steel breech-loading guns to 
be procured under section 2 of the fortification act, approved August 
18, 1890, and the fortification act, approved February 24, 1891, must 
conform, viz. : 

FOR A GUN OF S-INCH CALIBEB. 

The weight shall be about 14^ tons (long). 

The length of bore shall be 32 calillers, measured from the face of the obturator 
to the face of the muzzle of the gun. (In order that the gun may not require a spe- 
cial carriage for its proof, it is desirable that the diameter of the trunnions be 10 
inches, and the distance between rimbases 32.5 inches.) 

The power shall be such as may be expressed by a muzzle energy of not less than 
7,600 foot-tons. 

The range shall for 20 decrees elevation be about 11,000 yards, and corresponding 
ratnges shall be obtained with lower elevations. 

The standard of accuracy shall be as given in the following table, and shall be 
approximately attained : 

Table of accuracy — 26 per cent rectangles. 



Bange. 


Vertical rectangle. 


Horizontal rectangle. 


Height. 


Width. 


Length. 


Width. 


Yards. 

1,500 
3,000 
6,000 
8,000 
10,000 


Feet. 
1.4 
3.4 


Feet. 
1.0 
2.9 


TwdM. 


Yards. 






29.7 
38.9 
48.5 


4.2 
6.7 
9.2 

















The endurance test should not be less than 350 rounds with full charges. After 
300 or more rounds may have been fired, the gun may be liaed wholly or in part, 
when at least 50 rounds more will be fired to fully test the strength of the con- 
struction. After this,, the general soundness and efficiency of the gun should not be 
materially impaired, except that a reasonable amount of erosion will be admitted. 
Should any material modification of the co^istruction be made during the trial, at 
least 50 rounds, with full charges, shall be fired thereafter. 

The weight of projectile to be used with full charge shall be about 300 pounds. 
Three hundred and fifty rounds of ammunition shall be the proper amount to be 
supplied with the gun for test. 

As a proof of general efficiency the breech mechanism should work freely and be 
convenient for operating, the opening and closing of the breech to be performed 
without great difficulty by one man. The projectiles shall admit of being readily 
handled, inserted, and centered in the bore, and not be subject to injury or deforma- 
tion either in handling or transportation. 

A rapidity of fire of 20 rounds per hour shall be attainable, nsing such appli- 
ances for loading as are employed by the Ordnance Department, U. S. Army. 




No alterations that may a fleet tne genera 
without the sanction of the Board. 



FOR A GTJIJ OF 10 INCHES CALIBEK. 

The weight shall be about 30 tons (long). 

The length of bore 34 calibers, measured from the face of the obturator to the face 
of the muzzle of the gun. (In order that the gun may not require a special carriage 
for its proof, it is desirable that the diameter of the trunnions be 12 inches and the 
distance between rimbases 42 inches). 

The power shall be such as may be expressed by a muzzle energy of not less than 
15,000 foot-tons. 

The range shall for 20 degrees of elevation be about 13,650 yards, and correspond- 
ing ranges shall be obtaine^with lower elevations. 

The standard of accuracy shall be the same as that prescribed for an 8-inch gun, 

H. Ex. 12 2 
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The endurance shall not be less than 300 ronnds with full charges^ and a lining 
may be inserted after 250 rounds. * 

The weight of projectile with full charges shall be about 675 pounds. 

Other conditions for test shall be the same as for an 8-inch gun, except that under 
general efficiency a rapidity of firjB of fifteen rounds per hour shall be attainable. 

FOB A GUN OF 12 INCHES CALIBER. 

The weight shall be about 52 tons. 

The length of bore shall be 34 calibers. (]^ order that the gun may not require 
a special carriage for its proof, it is desirable that the diameter of trunnions be 14.5 
inches and the distance between rimbases 49.8 inches). 

The power shall be sucli as may be expressed by a muzzle energy of not less than 
26,000 foot-tons. 

The range shall for 20 degrees elevation be about 14,700 yards, and corresponding 
ranges shall be attained with lower elevations. The accuracy shajl be the same as 
that prescribed for an 8- inch gun. 

The endurance shall not be less than 250 rounds, and a lining may be inserted after 
200 rounds. 

The weight of projectile for full charges shall be about 1,000 pounds. 

Other conditions of test shall be the same as for an 8-inch gun, except that under 
general efficiency a rapidity of fire of 10 rounds per hour shall be attainable. 

The judgment and recommendations of the Board as above set forth 
have been* approved by the Secretary of War, and it is expected that 
the execution of the contract may soon be in progress. 

Oilier gun contracts. — ^XJnder the act of August 18, 1890, the War De- 
pailment has entered into contract with the West Point Foundry foj 
finishing and assembling eleven 8-inch guns to-be made Irom forgings 
procured under act of September 22, 1888. These guns are being fin- 
ished and assembled subject to inspections and tests prescribed by the 
Board. 

INCBEASED LENOTH OF HEAVY GUNS. 

With the increase in weight of metal thrown by heavy guns has come 
a demand for slow-burning powders to avoid excessive strains in mov- 
ing these masses, and such powders in their turn have demandfed an 
increase in the length of the bore ot the gun that their full effect may 
be obtained. Consequently, in foreign services there has been during 
the past few years a steady increase in the length of guns of 6 to 12 
inches caliber. Latterly it has been proposed to increase the total 
length of our 12-inch breech-loading rifles from 36J calibers to 40. For 
such guns of this caliber as are to be mounted on gun lifts or disap- 
pearing carriages, any increase of either length or weight is so unde- 
sirable that for the present, at least, it is not to be considered. It is, 
however, very desirable that we should know by actual experience what 
are the merits and demerits of increased length, and as some of the 
guns of this caliber are to be mounted on nondisappearing carriages, 
the Board has recommended that the Chief of Ordnance be authorized 
to obtain forgings for not to exceed seven guns of this caliber, of 40 cali- 
bers total length, and that one of them be finished and tested as soon 
as possible, but that their manufacture be not allowed to unduly inter- 
fere with that of the shorter guns. 

EXPERIMENTAL GUNS. 

Several types of experimental guns have received the attention of 
the Board, and are now under fabrication in various stages of progress. 
The*, first of these to which the Board calls attention is: 

The Haskell multicharge gun, in process of construction by the Has- 



J 
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kell Multicharge Ordnance Company, at Reading, Pa. Under section 
6 of the act of September 22, 1888, the Board on July 20, 1889, allotted 
$28,000 for the purchase of one 8-ihch Haskell multicharge dynamite 
gun of the model (Tf February, 1889, payment to be made on delivery 
at proving ground. Subsequently, April 9, 1890, upon request of the 
Haskell Multicharge Ordnance Company, the Board authorized the 
substitution of the 10-inch high power steel multicharge gun^ at the 
company's option, for the dynamite gun before provided for, and allot- 
ted the sum of $55,000, or so much thereof as might be necessary for 
the purpose, under the act of September 22, 1888, payments therefor to 
be made in four equal installments, as the Secretary of War might direct. 

On September 3, 1890, the Board was advised by J. R. Haskell, super- 
intendent of the Haskell Company, that his plans for the gun were then 
nearly completed and his estimates in process of preparation, but 
what progress has been made in the actual fabrication of the gun the 
Board is not advised. 

This gun is not subject to test of metal or parts by the Government 
during process of fabrication, nor does it involve the purchase, neces- 
sarily, of any other of this type. 

Wire-wound guns. — Several guns of the wire- wound type have been 
brought to the attention of the Board, and two are now in course of 
fabrication under allotments made by the Board. The first of these is 
what is known as the Crozier wire-wound gun, which has been ap- 
proved by the Ordnance Department, and is also known as the Ord- 
nance Department wire-wound gun. 

On iN^ovember 7, 1888, the Board received from the Chief of Ordnance 
a communication, accompanied by drawings and estimates, for the con- 
struction of the Crozier wire-wound^gun, and an allotment was made 
therefor of $32,000. On June 6, 1890, an additional allotment of $14,000 
was made for the completion of this gun, on recommendation of the 
Chief of Ordnance. 

This gun is now in course of fabrication by the Ordnance Departmenf 
at, the Army gun factory, and considerable progress has been made 
with it. At last accounts the steel wire had all been delivered, and the 
jacket, trunnion hoop and chase hoops, made of cast steel, oil-tempered 
and annealed, have been contracted for with the Standard Steel Cast- 
ing Company. The Board is not advised as to the present precise 
condition of this gun. 

This gun consists principally of a steel tube, overlaid from breech to 
muzzle with a practically continuous covering of steel wire, wound in 
layers, with a jacket cyUnder enveloping the steel wire over the rein- 
force, and a continuous layer of hoops enveloping the wire over the 
chase of the gun from the trunnion hoop forward to the muzzle. 

Another experimental gun of the wire-wound type now approaching 
completion is known as the Woodbridge 10-inch wire-wound gun. The 
fabrication of this gun had been commenced before tlie organization of 
this Board, but had been arrestgd for want of appropriations. For 
its completion the Board allotted on June 12, 1889, the sum of $20,000. 

This is a breech-loading rifle of steel, and consists principally of an 
inner steel- tube, overlaid for the rear half of its length with a cylinder 
of closely-fitted steel staves, and then wound with steel wire, tinned, 
which is afterwards soldered. The entire length of the gun is wire- 
wound, the wire lying in direct contact with the tube forward of the 
staves and forming the exterior of the gun, except where covered with 
the trunnion hoop and sleeve; but the wire i^ortion is separated in the 
whole length into three sections by steel rings or bands^ screwed a«ud 

shrunk on the cylinder of staves or the tube. 



20 REPORT OF BOARD OF ORDNANCE AND FORTIFICATION. 

The inventor of this gun, Dr. W. B. Woodbridge, is emi)loyed as an 
assistant at the Watertown Arsenal in connection with its manufacture. 

On May 8, 1891, the Oliief of Ordnance communicated to the Board 
his opinion that this gun might be finished in six months from that date, 
and asked for a ftirther allotment of $2,818 for its completion, wliich 
allotment was tnade by the Board. As the making of this gun has been 
long delayed, the Board urged "that the work be pushed forward with 
all due expedition and completed witiiout unnecessary delay.'' The 
Board is not advised as to the present condition of this gun. 

Still another experimental wire-wound gun, which was approaching 
completion at the organization of the Board, was the Woodbridge cast- 
iron wire- wound gun, for the completion of which the Board made an 
allotment of $1,500. The gun is completed and is now at the ordnance 
X)roving ground at Sandy Hook. 

Application has been made to the Board to make allotments for other 
guns of the wire- wound and segmental types, but this has not been 
deemed wise until the guns above named, involving like i)rincii)les of 
construction, have been completed and tested. But the Board has 
made an allotment of $3,031 for the purchase of ammunition for the test 
of the Brown segmental wire- wound gun, and has also made an allot- 
ment for adapting a carriage for proving or testing the same. 

OAST-IRON BRBBOH-LOADING MORTARS. 

Section 6 of the act of September 22, 1888, provided that — 

Sec. 6. Whenever any paxty shall present for test a completed cast-iron breech- 
loading mortar of twelve inches caliber, of about thirty-two thousand pounds weight, 
with a proper supply of ammunition therefor not exceeding two hundred rounds, 
such mortar 9hall be tested in the presence of the party presenting the same, and 
should it be shown to the satisfaction of the Board by such tests to be equal in 
accuracy, range, power, endurance, materia], and general efficiency to the twelve- 
inch cast-iron steel-hooped breech-loading mortar now at Sandy Hook, the mortar 
find ammunition shall be paid for, including cost of transportation, and contract be 
made for a further supply of not less than hfty and not more than one hundred, at 
such reasonable cost as the Board herein provided for shall determine, not to exceed 
six thousand iiye hundred dollars each. The eutire number to be delivered in one 
year from date of contract. Said mortar and all which may be contracted for under 
this provision shall be subject to inspection at each stage of manufacture. 

The South Boston Iron Works proposed to present a cast-iron mortar 
for test under the provisions of this section. 

The terms of the statute required that the mortar presented for test 
should be " shown to the satisfaction of the Board by such tests to be 
equal in accuracy, range, power, endurance, material, and general 
efficiency to the 12-inch cast-iron steel-hooped breech-loading mortar 
now at Sandy Hook." 

After much delay the mortar was completed and presented, when a 
question arose between the Board and the manufacturers as to the 
correct construction to be placed upon the statute as to the test of the 
mortar; the manufacturers contending that the test should be limited 
to 200 rounds, and the Board declaring its intention that the test should 
continue until the question of equality of *^ endurance'' was decided. 

Pending this controversy, however, the question was settled by the 
bursting of the mortar at the twentieth round. A full report of the 
firings and the result thereof was submitted to Congress by the Secre- 
tary of War January 27, 1890, in House Ex. Doc. 158, first session 
Fifty-first Congress, to which reference is made for a full history of this 
A copy is appended hereto .marked D. 

ther cast-iron breech-loading mortar has been presented for test 
5aad section. 
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The Board regards this test as confirming its opinion of the unrelia- 
bility of cast iron as a material for high-power guns and mortars, and 
in view of the result now recommends the repeal of so much of section 
6 of the act of September 22, 1888, as relates to the purchase of cast 
iron mortars of this type. 

CAST IBON MOBTABS HOOPED WITH STEEL. 

Section 5 of the act of September 22, 1888, appropriated $250,000 "For 
the purchase of material for, and the manufacture of, 12-inch breech- 
loading rifled mortars of cast iron, hooped with steel, of about 32,000 
pounds weight, similar to, and equal in range, power, and accuracy of 
fire to the 12-inch breech-loading mortar, cast iron, steel-hooped, now 
at the ordnance proving ground, Sandy Hook, N. J., said mortars to 
be subject to inspection in all stages of manufacture.'' 

The bodies of these mortars, thirty in number, were put under con- 
tract to the* Builders Iron Foundry, Providence, R. I. ; and the forg- 
ings for the steel hf)ops and breech mechanism for the same to the Mid- 
vale Steel Company, of Philadeli)hia. 

Twelve of these mortars have been delivered and are now ready for 
proof at the proving grounds at Sandy Hook. 

All the mortars under this contract should be completed by August, 
1892. 

The test mortar of this type, which has been thoroughly tried, has 
proved itself an efficient and accurate arm for protecting harbor chan- 
nels, where a vertical fire is desired; but in view of the greater range, 
power, and endurance of the all-steei mortar of the same type and cali- 
ber, it may well be considered whether, in the end, it will not be true 
economy to discontinue the manufacture of the cast-iron body, and to 
make our mortars, as we now do our guns, entirely of forged steel. 

By the act of August 18, 1890, a further appropriation of $400,000 
was made for cast-iron steel-hooped mortars, which was duly allotted, 
and contracts have been entered into for forty -three additional mortars. 
The contract for the cast-iron bodies for these has been let to the South 
Boston Iron Works, and the steel forgings therefor to the Mid vale Steel 
Company. The cast-iron bodies are to be completed by September 27, 
1892, and the mortars ready for delivery within six months after receipt 
of the forgings. The delivery of these forty-three mortars should there- 
fore commence about April, 1893, and when delivered will complete the 
seventy-three now provided for. 

ALL-STEEL 12-INCH MORTARS. 

The Board on October 10, 1889, made allotment, under the act of 1888, 
of $15,000 for tke construction of a forged steel built-up mortar of 12 
inches caliber, which amount, with subsequent allotments amounting to 
$2,850, makes the total cost of the mortar $1 7,850. The mortar has 
been completed at the Army Gun Factory, and is now at the ordnance 
proving grounds at Sandy Hook undergoing test. With this more pow- 
erful mortar it is expected to obtain a range of about 8 miles. 

SEACOAST GUN CARRlAaES. 

. The greater weight and i>ower of modern seacoast guns render the 
metallic gun carriages now on handunsuited and insufficient for the new 
service. 
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The Government has on hand a large stock of carriages designed for 
the 10 and 15-iuch smoothbore guns, which by alteration and strength- 
ening can be adai>ted to the mounting of the 8-inch converted rifle and 
tlie 15-inch smoothbore gun, using increased charges. 

Appropriations amounting to $250,000 have been made in the last 
three years for such alterations, whicli are going on principally at Wa- 
t^^rtown Arsenal, Massachusetts. 

An appropriation of $27,000 has also been ma(^e by the act of 1891 
for inctreasing the facilities of this arsenal in making such alterations. 

Besides this, the sum of $100,000 was appropriated by the act of Feb- 
ruary 24, 1891, for carriages for the new steel breejh-loading seacoast 
guns, procured under the act of September 22, 1888. 

In view of the forward condition of the Army gun factory, and of 
the probable early execution of the hundred-gun contract with the 
I5ethlehem Iron Company, the time would appear to have arrived for 
the energetic prosecution of the work of providing carriages for the 
new guns. 

In these days of naval range-finders, machine guns, small arms of 
wonderful precision, and smokeless powders, the handling of heavy 
guns mounted upon ordinary barbette carriages on low sites is certain 
to be productive of such destructive resulte as to forbid its being 
attenqited. The Board has therefore had under earnest consideration 
various types of disappearing gun carriages, and has also recommended 
an allotment for a gun lift for 12-inch guns, which is now in course of 
construction at Sandy Hook, N. J. 

A pneumatic gun carriage of the disappearing type for a 10-inch 
gun, for which allotment was recommended by the Board, has been 
completed, and is now in position at the same place awaiting test, 
which the Board expects will be made during the month of November.- 
Of the other designs submitted to the Board only two have been rec- 
ommended for trial, and these are now in process of construction. 
They are the Gordon and the modified Buifington carriages. Of the 
former, a carriage for a lO-incli gun, and of the latter, carriages for a 
10-inch ancf for an 8-inch gun are. under construction. 

The construction for drill purposes of an experimental nondisappear- 
ing barbette carriage for an 8-inch breech-loading rifle, steel, upon 
designs submitted to and approved by the Board, has also been author- 
ized. X 

In a matter of so much consequence the Board has deemed it of the 
utmost imjiortance to proceed with care, and not to recommend large 
expenditures until satisfied of the excellence of the type. 

Up to this time there has been no x)ressurefor seacoast carriages, for 
the reason that we had not the modern guns to mount upon them. 
That, however, will no longer be the case, and the proof and construc- 
tion of this class of carriages should proceed pari passu with the com- 
pletion of guns. 

The construction of carriages for field guns progresses favorably and 
satisfactorily. 

SEACOAST MORTAR CARRIAGES. 

''/ontracts have been entered into, as above stated, for seventy-three 
5oast mortars, and the sum of $325,000 has been appropriated for 
construction of carriages for the same. 

he modern high-power breecll -loading rifled mortar of about 12 cal- 
.Q li^nnrth of borc, bciug an entirely new arm in our service, carriages 
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of greater strength and endurance than any heretofore in use, caiiable 
of resisting the immense strain of firing a projectile oi upward of 000 
pounds weight at a great angle of elevation, had to be devised, con- 
structed and tested. 

Two types of carriages for these heavy rifled mortars, which are to 
constitute such an important i)art of our system of defense, have been 
purchased under allotments recommended by the Board, and both are 
now at Sandy Hook, one, the " Spring lletum Carriage'' undergoing, 
and the other, the "Canet Hydro- Pneumatic Carriage,'' aVaiting test. 
While the former has not been entirely successful it has been so to a 
certain degree, and as it was the only carriage for heavy mortars which 
had been tested so far, and as the demand for such carriages was be- 
coming urgent, it was thought that the defects developed, being simply 
of construction and not inherent in the design, the Board was justified 
in consenting to the request of the Chief of Ordnance and recommend- 
ing the allotment of $100,000 for the construction of mortar carriages 
of this type. Accordingly, in February of this year such action was 
taken, the Board stating that it did not feel at liberty to recommend a 
larger allotment in view of the information then before it. 

It is estimated that the present appropriations will procure about 
twenty-five of these carriages, leaving forty-eight mortars now under 
contract to be provided witli carriages by future appropriations. 

The devising of the best possible carriage for these high-power sea- 
coast mortars fs an inviting field for inventive genius, and a number of 
elaborate essays in this direction have come before the Board. 

As either guns or mortars are useless without carriages adapted to 
their services, the tiijae has arrived, in the judgment of the Board, for 
providing such carriages as rapidly as the guns and mortars shall be 
turned out, so that they may be at once placed in position. 

aUN AND MORTAR BATTERIES. 

By the fortification act of 1890, the expenditure of the appropriation 
of $1,221,000 for gun and mortar batteries at Boston, New York and 
San Francisco was j)laced under the supervision of this' Board and 
on September 2, 1890, the same was allotted to the several objects in 
accordance with the project upon which the appropriation was based. 

. SUBMARINE MINES AND TORPEDOES. 

Among the earliest objects of appropriation under the new policy of 
harbor defense, were submarine mines and torpedoes. 

Following large appropriations previously made, the act of Septem- 
ber 22, 1888, appropriated $250,000 for these and allied objects, and the 
further sum of $200,000 for the same objects was granted in the act of 
March 2, 1880. The expenditures under the acts above named were 
under the supervision of this Board. 

Such liberal appropriations show the importance which the legisla- 
tive branch of the Government attached to these methods of defense. 

Eecognizing the importance of these preparations, allotments were 
promptly made for the procurement of fixed torpedoes or submarine 
mines, and the Board approved the prosecution ot continued and thor- 
ough experiments and tests to ascertain the most i^raciticable and effect- 
ive movable torpedo, controllable from the shore. These latter experi- 
ments as heretofore have been conducted at the Engineer Station at 
Willets Point, Long Island, under the direction and immediate super- 
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ii«c]on of the Enpneer Department. Considerable progress has been 
fiiadf* in the«e tests and the experiments are still continued. 

Invea^tigations looking to the development of a system for harbor 
defenise by submarine nunes were actually begun in 1869. In conse- 
qnence of this, and of the much less time required for the constructiou 
of the material than of high-power guns and mortars and. their mount- 
ifi<r?«. the condition of the submarine mine defenses of our harbors is in 
a lietter 8tate of forwardness than that of any of the other elements. 

iH coarse it is not necessary that the mines shall be planted until the 
exigency shall arise; but a considerable supply of electrical operating 
afi|iaratas, cases, anchors and small parts have been gradually accumu- 
lates! ; several shore stations have been constructed or are in process of 
c^»fistraction, and all the more permanent parts of the system are kept 
in a state of readiness for use. 

The manufacture of electrical cables and appliances has been im- 
mensely developed of late in this country, and it is believed that the 
necensity of placing large quantities of these perishable articles in store 
no longer exists. A supply sufficient to meet the first demand will suf- 
fice. 

The principal harbors have been carefully studied, the position for 
each mine is indicated upon charts filed in the War Department, and a 
force of engineer officers and soldiers has been thoroughly trained in the 
loading, planting and connecting of these mines with the shore stations 
and in the operating of the system in war. 

It is hardly necessary to say that submarine mines are not designed 
to constitute an independent system of defense. They form but one part 
of a combined system, the more important element of which consists in 
|)owerful shore batteries of high-power guns and mortars. 

The mine fields are designed to delay hostile ships under fire until these 
heavy batteries can make their fire effective. Cable galleries connect 
the mines with the protracted shore stations and the electrical appliances 
designed for firing the mines, while the rapid-fire guns protect the mines 
from interference by the enemy, and also repel attacks upon the shore 
batteries or stations. Without the heavy batteries of high-power guns 
and mortars these appliances would be of no great value, as they could 
be removed or countermined by the enemy. 

The Board calls attention to this feature of the case in order to em- 
phasize the fact that the earliest production of an adequate number of 
modem high-power guns and mortars is the central and an all import- 
ant element in the defense of our great seaports. Until this is accom- 
X)lished all other preparations are insufficient and ineffective. 

The movable torpedo under control from shore stations is an offensive 
weai)on the powers of which aremot yet fully developed. It is of limited 
range, of uncertain accuracy, and of so complex mechanism as to 
be liable to frequent failures. Its true function is the defense of mine 
fields ; and for this purpose it appears worthy of the development, bear- 
ing in mind, however, that it can never constitute more than an auxil- 
iary defense. 

ERICSSON AfiBlAL SUBAQUATIC PROJECTILE. 

Among other subjects which have engaged the attention of the Board 

la the Ericsson aerial subaquatic projectile. This is an invention owned 

■^^he Ericsson Coast Defense Company and is attributed to thedistin- 

led inventor John Ericsson, the designer of the original Monitor. 

3laim made for this device is that it can be fired from either a pneu- 
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matic gull or from a powder gnu modified from one of our smoothbore 
15-mch guns, and after a considerable aerial flight will on striking the 
water descend to a depth below the surface for which it may bave been 
previously adjusted. Reaching such depth, it will without change of 
direction proqeed on its course, the path pursued remaining straight 
and practically parallel to the surface, of the water. Whether the com- 
])any will be able to make the projectile accomplish what is claimed can 
of course be only determined by actual trial, and in view of the great 
advantages offered by this invention, if it should prove successful, the 
Board has recommended an allotment of $11,333.33 for the purchase of 
four of these projectiles. 

They have been delivered and are awaiting the receipt of one of the 
pneumatic guns now under contract, with which they will be tested. 

RAPID-FIRE aUNS. 

"A matter which has engaged the attention of theBoard to a consider- 
able extent for some time past has been the investigations necessarily 
preliminary to the determination of the proper type of gun for the pro- 
tection of the mine areas or torpedo fields arranged for obstructing the 
channels of approach toour harbors and for flanking the shore batteries. 
Such a gTin must be of the rapid-fire type, and its ammunition should 
belong to the smokeless variety. These conditions being adopted as 
essential, the Board, after careful study of the necessities of the ease 
and a comparison of the merits and demerits of the various systems 
and calibers adopted throughout the world, recommended in May last 
that the Canet, the Armstrong, and the Hotchkiss tyi)es of rai)id-fire 
gun be tested. Of the guns ordered — and which, it is hoped, will be 
delivered in a few months — each is mounted upon the carriage which 
the manufactitrer deems best suited to develop its capabilities. All 
three are of the same caliber, namely, 4.72 inches, and each employs 
smokeless powder. ^Ammunition to the amount of five hundred rounds 
for each gun has also been ordered. It is proposed to submit tliese 
guns to a thorough test with a view to determining which is best suited 
for the i)urpose reqnired. 

The Board has also made an allotment for a Driggs-Schroeder 
6-pounder rapid-fire gun, which is now in the hands of the Ordnance 
Department for test. 

Attention has also been given to several tyi>es of breech mechanism 
intended to facilitate rapidity of fire. The Gerdom and Seabury sys- 
tems are now being experimentally applied, resx)ectively, to the field 
(3.2-inch) and siege rifle (5-inch) gun, while still other systems are yjBt 
under consideration by the Board. 

HIGH EXPLOSIVES. 

A subject that has engaged much of the attention of the Board is 
that of explosives, and especially of high explosives and projectiles for 
their use. Numerous varieties have been brought to the attention of 
the Board and have received its careful consideration. 

A committee of the Board, consisting of Gen. Abbot and Col. Mordecai, 
has been charged with a series of investigations and experiments to de- 
termine what form of high explosive and what method of charging the 
I)rojectile are best adapted to the exigencies of coast defense. The 
trials were conducted by the Ordnance Departinent. Attention is in 
vited to the appended reports from this committee (Appendix E), one, 
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dated June 5, 1889, submitting the general programme wliicli was 
adopted by the Board, and the other, dated October 12, 1891 (which 
also meets with the approval of the Board), reporting progress to date, 
with the conclusions resulting therefrom, together with a programme for 
the further prosecution of the trials in the early future. 

It is too early to say that a conclusion has been reached; but the 
Board hopes that the problem may be solved of firing a shell charged 
\vith a satisfactory high explosive of sufl&cient destructive energy from 
an ordinary rifled gun without danger of premature explosion. Such a 
problem is one to command the best attention of scientific military men 
and of inventors. 

In this connection attention is called to the fact that large appropria- 
tions have been made for pneumatic dynamite guns. Should the result 
above indicated be reached, the pneumatic gun would be superseded, as 
the shortness of its range will cause it to remain under the fire of the 
enemy's long-range high-power rifles until the hostile ship elects to come 
within its sphere of action. 

PROJECTILES. 

By the acts of 1890 and 1891 there was appropriated $63,000, mostly 
for cast-iron projectiles, the greater part being for experimental firing 
with seacoast high-power guns and mortars and shell for testing ex- 
plosives; $40,000 for steel shell for seacoast guns, and $200,000 for 
steel armor-piercing projectiles. These appropriations w^ere i^romptly 
allotted by the Board. 

The armor-piercing projectiles are in part for experimenting with the 
high-power seacoast guns and partly for permanent supply. 

These armor-piercing projectiles are made with the same care and 
subject to the same inspections as the guns themselves, since the de- 
structiveness of the fire must depend upon the excellence of the projec- 
tile. They are made from forged steel, tempered^ and annealed. For 
the larger calibers a piece cut from every shot is subjected to thorough 
tests in the testing machine, and, after completion, samples are put to 
the most searching ballistic tests by firing against armor plate one and 
one eighth times the caliber of the projectile in thickness. Elaborate 
regulations satisfactory to the Board for the inspections and tests of 
the steel, as well as for the completed projectile, have been prescribed by 
the Ordnance Department. 

It is estimated that the appropriation now available will procure two 
hundred and twenty 8-inch, two hundred and twenty 10-inch, and two 
hundred 12-inch projectiles. These are now under contract with the 
Mid vale Steel Company,' of Philadelphia. 

No projectiles have yet been manufactured under this contract. 

BREECH-CLOSma DEVICES. 

Among other breech-closing devices the Board has given carefal con- 
sideration to that invented by Ool. Theodore Yates, U. S. Army (retired). 
This device Col. Yates claims is equally applicable to heavy or to hght 
guns. It has been the intention of the Board to purchase a sample 
mechanism of this kind from Col. Yates and have it applied to the stand- 
ard field gun, but no gun suited to receive it being available, such action 
t yet Deen taken, 
iis purpose an allotment was made May 2, 1890, of $250, 
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AETILLERY SiaHTS. 

The subject of artillery sights has also received attention at the hands 
of the Board, and three sights designed by oflftcers of our artillery serv- 
ice (Capt. Zalinski and Lieuts. Best and Oarbaugh) are already either 
completed and undergoing test or are in process of construction, under 
allotments recommended by the Board. Allotments have also been 
recommendedNfor the procurement from abroad of the Scott and the 
Grenfel sights, and the Bode Quadrant Sight for trial. 

EANGE AND POSITION FINDEBS. 

The increased range of modern guns and the increased cost of artil- 
lery ammunition, which naturally restricts peace practice, have directed 
attention of late to various optical and mechanical devices for deter- 
mining the location of a distant object. These instruments all pro- 
ceed upon the well-known principle of determining the elements of a 
triangle, at the vertex of which is the object, while the base of known 
length and the two base angles are witliin the reach of the operator. 
These three elements of the triangle being ascertained, the distance and 
direction of the object from the gun can be determined. In some in- 
struments the base line is horizontal; in others it is vertical, and is the 
elevation of the instrument above the surface of the water. The dis- 
tance may be made known by electrical indicators, or by converging 
radial arms moving over a map of the harbor approaches. The various 
military powers of Europe have systems of range finding for use in their 
harbors, the details of which ar# preserved with the greatest secrecy. In 
this country invention in the same direction has been stimulated by reports 
of what has been done abroad, and, as the consequence, this Board has 
had before it so many ijiventions of this kind that it has been compelled 
to ask for the appointment of a distinct range finder board to act under 
it in the test of such completed instruments as may be ordered by this 
Board. 

The subject is as yet far from being exhausted, and the Board is not 
prepared to make any recommendation looking to the definite adoption 
of any system. But completed instruments of the Fiske, Euckman- 
Orosby, Berdan, and Lewis types have been purchased, and, with the 
exception of the last named, have been tested by the range finder 
board. The reports of that board, showing what defects have been 
found in the instruments, have been referred to the inventors in the 
hope that they may be able to obviate them. The Lewis instrument is 
now being prepared for test at Fort Wadsworth, New York Harbor. 

The Board^ias also made an allotment for the purchase of a portion 
of a novel position finding instrument invented by Henry Hess, which 
will test the fundamental principle of its construction. This portion, it 
is thought, will determine tha availability of his system. 

The Board is still in correspondence with several other inventors who 
are hopeful of arriving at the successful solution of this important 
problem. 

Sl^BEBT VELOCIMETER. 

Among the matters for which the Board has made allotment is the 
S6bert Yelocimeter, an instrument used for measuring velocities in the 
bore of a piece, and at any i^oint beyond the muzzle. This gives valu- 
able and much-needed information for use in determining the various 
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factors entering into the intricate problejn of gun construction and the 
preparation of suitable powders. The instrument is now in use at the 
Proving Ground at Sandy Hook. 

AMMUNITION WAGON. 

A question which has for many years engaged the attention of mili- 
tary men in all countries has been that of furnishing an adequate supplj'' 
of ammunition to .the fighting line. Many devices have been proposed 
for this purpose, but of those which the Board has had before it all have 
been considered impracticable except that of Lieut. Kimball of the 
Navy. To enable a test to be jnade the Board recommended that one 
be purchased at a cost of $G00. It has been sent to the Infantry and 
Cavalry School at Fort Leavenworth for trial. 

FUSES. 

The number of fuses which have been submitted to the Board is very 
small in proportion to the number of other inventions. So far only 
three have been presented whose promise of successful results was 
sufficient to justify the Board in making allotments to procure samples. 
Of these two are American, namely, the Merriam base percussion 
fuse, for which allotment was first made on November 4, 1890 5 and the 
Berdan mechanical distance fuse, which the Board decided on Decem- 
ber 12, 1890, to test, and for which it has since made several allotments 
of small amounts to continue the experiments. The foreign fuse is 
French, being made by the Ar. Walfcer Company of France. Allot- 
ment of $150 was made on June 6, 1891, to procure fifty of these fiises. 

None of the tests of these fiises has yet proceeded sufficiently far to 
justify a definite opinion upon their merits. 

SITE FOB AN ORDNANCE PROVING OROUND. 

Aniong other duties imposed upon the Board by Congress was that 
of making an examination of ^* a site or sites for ordnance testing and 
proving ground to be used in the testing and proving of heavy ord- 
nance, having in view in tlie selection 5f said site or sites their accessi- 
bility by land and water, means of transportation, and suitability for 
the inirpose intended, and also the actual and reasonable cost, and the 
value of the land embraced in said site or sites, and the least sum for 
which the same can be procured." The result of the examination into 
this subject by the Board has already been submitted to Congress and 
has been printed in House Ex. Doc. 148, Fifty-first Congress, first ses- 
sion, a copy of which is hereto appended, marked F. 

GENERAL AND SPECIAL DUTIES OF THE BOARD. 

The Board has thus briefly presented a report of its "general opera- 
tions fiom the beginning of the operations of the Board " until the 
date of making this report. 

The practical operation of the Board may be stated, by way of illus-* 
tration, as follows : 

Such appropriations as are made by Congress upon estimates and 

projects fhrnished by the Chief of Engineers and the Chief of Ordnance 

subject to the supervision of the Board are communicated to it through 

^le Secretary of War, with requests for such aUotments for specific ob- 

«ts as are considered essential from time to time. 
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The Board investigates the subject-matter, calls for such information 
as it may need, and after full information and consideration the allot- 
ment is recommended of such amount as the Board is satisfied should 
be made. This recommendation goes to the Secretary of War for his 
approval. 

Or, a communication is received from the inventor of a gun, projec- 
tile, carriage or other device or engine of war, either directly or by ref- 
erence of the Secretary of War. The communication is taken up by 
the Board, considered, further information asked, drawings and speci- 
fications required, and after careful investigation it is decided whether 
the invention is worthy of trial or not. If the decision is favorable, 
recommendation is made for the purchase or manufacture of a sa^nple 
of the invention or device, which recommendation is submitted to the 
Secretary of War for his approval. 

In addition to the general duties of the Board, others of a special 
nature have been imposed upon it by special provisions of law from 
time to time. Such were the prescribing of tests and. the testing of 
the 12 inch cast-iron mortar; the prescribing of tests and testing of 10 
or 12-inch steel guns, to be presented for test and purchase under sec- 
tion 6 of the act of September 22, 1888; the* examination of sites for 
an ordnance proving ground, under the Army appropriation act of 
1889; the prescribing of conditions and tests, and adjudging ui)on the 
purchase of one hundred guns by contract, under the acts of 1890 and 
1891; the making of '^all needful and proper purchases, experiments 
and tests tc^ ascertain, with a view to their utilization by the Govern- 
ment, the most effective guns, small arms, cartridges, projectiles, fuses, 
explosives, torpedoes, armor plates and other implements and engines 
of war, and to purchase or cause to be manufactured, under the author- 
ity of the Secretary of War, such guns, carriages, armor [)lates and 
other war materials and j^rticles as may, in the judgment of the Board, 
be necessary in the proper discharge of the duty devolved upon it by 
the act approved September 22, 1888," as required by the act of Feb- 
ruary 24, 1891. 

The extent and complexity of the work may be judged from the fol- 
lowing summary : 

The Board held its first sessionOctober 30, 1888, and during the three 
years to October 30, 1891, has held thirty-one regular sessions averag- 
ing over four days to each session, or about one hundred and f^venty- 
seven working days in all. It has made reports of each session, in the 
form of a journal, to the Secretary of War, and these reports, with ex- 
tracts furnished to private persons and others, and other reports made 
by the Board, occupy over 1,700 typewritten pages of record. 

The Board has examined and acted upon over 350 inventions of vari- 
ous kinds. These include guns and improvements in the same, mortars, 
high explosives; and guns, shells and systems for firing high explo- 
sives; small arms, machine and rapid-firing guns, batteries, gun car- 
riages, shells and other projectiles, metals for gun construction, range 
and position finders, plans for coast defense, and movable tori)edoes, 
sights, powders, breech mechanisms for guns, air-ships or balloons, car- 
tridges, defensive and ammunition wagons, electric arms, and other ap- 
pliances of electricity in warfare, fiises, defensive shields, land locomo- 
tive, optical devices, target, ammunition hoist, surveying comiiass, and 
war rocket. The consideration of these inventions and other business 
has required the examination of fully 2,500 papers, including over 300 
drawings. Each inventor or person interested has been promptly in- 
formed of the action finally takpn ux)on his invention, and about 00 hear- 
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ings of inventors and others were had before the Board in explanation 
of matters under consideration, the record of which, made by the ste- 
nographer of the Board, contains over 1,600 folios. 

SUMMARY. 

When Congress resumed measures for the defense of the coast tliere 
was no i)lace in the United States where forgings for 10 and 12-inch 
steel guns could be produced, and no factory where they could be fin- 
ished and assembled either by private parties or under the control of 
the War Department. 

There are now certainly two great plants where forgings up to 12- 
inch guns can be turned out with reasonable dispatch, and a gun fa<;- 
tory where they can be finished and assembled. Types of 8, 10 and 
12-inch guns have been completed and either tested or are awaiting 
proof. It is expected that by January 1, 1892, the factory will have 
turned out nine 8-inch, five 10-inch and two 12-inch guns. Eleven guns 
of 8-inch caliber are under contract with the West Point Foundry; one 
hundrexi guns of 8, 10 and 12-inch caliber are practically under con- 
tract with the Bethlehem Iron Company; seventy-three 12-inch sea- 
coast mortars are under contract or completed. Types of gun and 
mortar carriages have been procured and are undergoing tests; con- 
siderable success has attended the efforts to produce an American slow- 
burning prismatic powder that shall render the United States inde- 
pendent of foreign manufacturers; a beginning has been inade on the 
construction of gun and mortar batteries for the protection of our most 
important ports; while general advance has been made along the whole 
line of defensive preparation. Four years continuance of similar legis- 
lation and activity, and it can no longer be said that the United States 
are defenseless against foreign powers. 

It is to be hoped that these defensive preparations may never be re- 
quired in actual warfare. That they are made is the best possible 
guaranty that they will not be called into hostile use. 

J. M. SOHOFIELD, 

Major- General, U. 8. Army, President of the Board, 

Henry L. Abbot, 
Colonel, Corps of Engineers, 
% Brevet Brig, Gen., U. JS. Army. 

Henry *W. Closson, 

Colonel, Fourth Artillery, 

A. MORDECAI, 

Colonel, Ordnance l)epartment, U, 8, Army, 

Byron M. Cutcheon, 

Civilian Member. 

D. M. Taylor, 

Captain^ Ordnance Department, Recorder of the Board. 
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reports (Appendix E) '"' gg 

Field and siege guns, fabrication of, at Watervliet Arsenal \\\ ^l 

Field guns, carriages for ,\\\ 22 

Fiske range and position finder ordered \\\ ^yj 

Forgiugs, steel, n)rgun8 - 12 

Fuses - 28 

General and special duties of Board. 28 

operations of Board 9 

Gordom breech mechanism 25 

Gordon disappearing gun carriage 22 

Gun carriages for seacoast guns, appropriation for 22 

• disappearing, need for 22 

disappearing, action with regard to 22 

for 8-inch breech-loading rifle for drill purposes 22 

for field guns 22 

Gun factory, Board^s views as to machinery for 16-inch guns at 11 

Gun and mortar batteries 23 

GuuS; contract; Board prescribed weights, etc., of 14 

conclusions of Board as to 15 

first provisions of law with regard to 13 

functions of Board in connection with 15 

subsequent legislation 14 

time of delivery of Ig 

to be furnished by Bethlehem Iron Company 15 

other bidders '. 15 

We^t Point Foundry to finish and assemble cert a in 18 

experimental Ig 

increased length of heavy Ig 

Haskell multicharge Ig 

rapid-fire 25 

steel i'orgings for, appropriations for : 12 

number provided for 12 

number yet to be provided for 13 

regulation for inspection of 12 

wire- wound, Crozier 19 

Woodbridgo 19 

TTnwVoU multii'harge gun jg 

'jfuns, ineroasod length of 18 

niry, range and poHitiou finder 27 

:)Io8i vos, committee on 25 
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Page. 

Hotchkiss rapid-fire gun ordered 25 

Increased length of heavy guns 18 

Inspection of contract ^uns provided for by Board 12 

steel forgings for guns 12 

Jurisdiction of Board 8 

Kimball ammuuitioh wagon. 28 

Law requiring Board to makereport 7 

Length of heavy guns increased 18 

Lewis range and position finder 27 

Machinery, for construction of 16-inch guns at gun factory, views of Board on. 11 

Members of Board, order designating 8 

civilian, appointed .* 8 

Members of committee on high explosives 25 

Merriam base percussion fuse 28 

Midvale Steel Works to furnish certain steel forgings for guns 12 

Mines, submarine, and torpedoes ^ 23 

Mortar carriages, seacoast, Canet ^ 23 

spring return 23 

and gun batteries 23 

Mortars, all steely 12-in7jh 21 

cast iron, breech-loading 20 

hooped with steel 21 

number delivered 21 

under contract 21 

Mnlticharge gun, Haskell 18 

Necessary expenses of Board, only appropriation expended by Board 9 

Number of steel forgings for guns provided for 12 

to be provided 13 

Operations, general, of Board » 9 

Order designating members of Board 8 

recorder ^ 8 

Ordnance proving ground, site for (Appendix F) 28,83 

Organization of Board 7 

Pneumatic gun carriage 22 

Position finders, range and 27 

Projectile, Ericsson, aerial sub-aquatic 24 

Projectiles 26 

Proving ground, ordnance, site for (Appendix F) 28, 83 

Range and position finders ,... 27 

Kapid-fire guns, need for 25 

types of, selected 25 

Recorder of board, designation of 8 

changed 8 

Report of Board, general summary of * 30 

law requiring 7 

Seabury breech mechanism. - 25 

Seacoast gun carriages 21 

mortar carriages - 23 

S^bert velocimeter 27 

Segmental wire-wound gun. Brown 20 

Siege and field guns, fabrication of, at Watervliet Arsenal 11 

Sights, artillery 27 

Site for ordnance proving ground (Appendix F) 28, 83 

Sixteen-inch guns, views of Board as to machinery for 11 

Special and general duties of Board 28 

Spring return mortar carriage 23 

Steel forgings for guns, appropriations for 12 

inspection of, regulations for 12 

number of, provided for 12 

still to be provided for 13 

Steel mortar, 12-inch 21 

Sub-aquatic projectile, Ericsson's aerial 24 

Submarine mines and torpedoes 23 

Summary of report of Board 30 

work done by Board 29 

Test of breech-loading cast iron mortar, controversy as to - 20 

Time of delivery of contract guns 16 

Torpedoes and submarine mine^- -**» *••*•* «*«* * 23 

H. Ex. 12 3 
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vtewiI'J^^Td with regard ^'inachinery for con-tractiiig I^ineh gmw ^ 

W^"n. aimnnnuVoii, KimWrs '^^'^^S^SS^SSSSSS^J^ » 

WpirPrSlrt ii^niid^^^ e^^« tor-inj?i 18 

Wrrtwonnd «««, Brown segmental uibe 20 

Woo^lbridge 19 

Work of Board, unmmaTy of ^ 

X^Il^ki *rtUlerj .ight, tele«»pie 27 
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Appendix B. 



SPECIFICATIOirS GOVERNIirO THE MANUFACTUEE AND INSPEC- 
TION OF STEEL FOR GANNON, PEESCEIBED BT THE ORDNANCE 
DEPARTMENT, U. S. ARMT. 

Part I.— Oeneral Specifications. 

1. Metal, 

The metal used shall be low steel, melted by the open-hearth process, and cast 
into suitable ingots at the works of the contractor. For special purposes and for 
some small parts crucible steel shall be used when required. 

fS, MarMng forgings during manufactui^e. 

The manufacturers shall devise and use plans for marking forgings, pidlhss for 
forgings cut from ingots, etc., which shall determine with certainty that end 
or part of the forging, piece, etc., which was nearest to the top of the ingot as 
cast, and in case more than one piece is cut from any one ingot, the relative 
positions of the several pieces in the ingot, and which shall in all cases assure 
the identification of the forging, piece, etc., with the ingot from which it was 
made or cut. They shall also determine with certainty the weight of metal cut 
from the top and from the bottom of each ingot used. 

S, CondUum of mcUeHal when delivered. 

All the forgings shall be rougfh finished, except when, for some parts of breech 
mechanism, it is specifically stipulated that smooth forgings are required ; they 
shall conform strictly to the dimensions shown on the drawings accompanying 
the contract. The United States requires sound and reliable material, and the 
pieces shall be free from seams, cracks, sand, slag, folds, or other defects. 

4, Allowance ofm£talfor tests. 

The manufacturers shall always allow, without cost to the United States, suf- 
ficient additional length or size to the pieces to furnish the test specimens re- 
quired. If no particular part of the piece is designated for the specimens, the 
instructions of the senior inspector shall be followed. 

6, Metal for manufacturers^ tests. 

Any n;ietal required by the manufacturers for their own mechanical tests at 
the various stages of manufacture shall be provided for in additional length or 
size of the pieces over that required by the United States for the tests Of accept- 
ance, and in no case, imless by special authorization of the senior inspector, shall 
the manufacturers use for their own tests any of the metal or length of piece re- 
quired by the United States. 

6. Test of specimens. 

If the manufacturers possess a reliable testing machine, and if the results ob- 
tained with such testing machine are found to be comparable with those obtained 
with the United States testing machine at Watertown Arsenal, then the Gov- 
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\*\u'A'% wttU'U hik'/*'. f^\>^ XhftTef\'x\Te^s^nT£ «^ TDasL''tps:irz:^,^'zl-^ are accepted 
MA Ut ffh/y/^f'^i *i $ii'fiU^. wrtU:h are satisfactory a& to 11:^ :i:r>i-:c^, a?::d which show 
ho fU U^,U. HhM\ I ft', t'*'/'/'/ivtiij hrjr the United States pn.»Ti^i >-aL:T. bat the rnamu- 
ittfUtf* f'ft HlmW \ih\t\ iht^nmf'Jv*^ liable to promptly n?p-ace any piece which may 
M« t^mtU^mwA H,i atty iiwi during mac hine fini s hi ng for any developed effect. 

11. DeUvery. 

A tiU'tf^ «hftll \Hi f'AynMfirfid delivered when it is receiTed provisionally by the 
tin\Usfi hinUm, TUt^ fumufmtiurerB shall place such pieces, without charge, on 
Unm i\ rarw, wUnvn ihoy mn hi taken up by a convenient shipping line, for trans- 

19, Wdght of delivered pieces, 

'niMWi'l«lii(»f nil pliuuiw Nliftll }Hi dotormined in the inspector's presence on 
f hIIhIiI" hiiiI iMM'iiriiU^ wmlnM, whhOi the inspector may verify at any time. The 
Wi'iMlit mImiiiIiI t'hmnly onrrnHMonil with the calculated weight, assuming a cubic 
IhpIi iif mImmI |,n wmI«1i 0.:5Hr» ut 11 pound ; hUouUI there bo any great variation, and 
\\\\\ liiH|MM«|,iM' mt\ not iMUMimtnly ohonk the weight, then the calculated weight at 
(liM iiMjiiIi'iMl niHuh IIiiIk1u»(1 tllmt^UHlonH Hhall bo taken as correct. 

I.f . 7Vmm« ^Ihnnl Ut irplnoe pieces not accepted or rejected, 

\\\m\ In not aoooptoil on iUHH)\u\t of unsatisfactory physical qualities 

. .1^ \\\\\ H^MullMol' ioMtof tho lirnt not of wpoolmens presented, the manu- 

urul hIuOI I»m lillowoO «K wooUw \\\ tho oiwo of tulwa and iaoketsfor cannon of 

aUmmmiOHmm \\\\\\ ON»M', \w\\\ fowr \\\^y<\\^ \\\ WxK-^ otwo of all other pieces, from 

" \\\\\\\W\\\\\\\\ or i\oim\voplnnoo» In whioU to present additional specl« 

illUonrtl i»v«\u^^M»t or touting ImvUowvd, 
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If the manufacturers desire to present additional specimens they shall, within 
three days from the date they are informed of nonacceptance, notify the senior 
inspector to that effect. If such notification is not received within that time, 
or if the manufacturers ai*e informed they can not re-treat or retest the piece, 
they shall proceed to replace it. 

If a piece is finally rejected at the manufacturers' works on account of un- 
satisfactory physical qualities or dimensions, or on account of defects, or at anv 
time after delivery on account of defects, then the manufacturers shall be al- 
lowed six months in the case of tubes and jackets for cannon of 8 inches caliber 
and upwards ; four months in the case of trunnion hoops for cannon of over 8 
inches in caliber, and also in the case of tubes and jackets for cannon below 8 
inches in caliber, excepting field calibers ; three months in the case of tubes for 
field calibers, and trunnion hoops for cannon of 8 inch en liber, and two months in 
the case of all other pieces, from the date of notification of rejection, in which to 
replace the rejected piece, and to present the first set of specimens from the new 
piece. 

H, Use of rejected pieces. 

Pieces which are rejected may with the approval of the senior inspector be 
used for other pieces of smaller dimensions, but such smaller pieces made from 
a rejected piece must always be subjected to the prescribed tests. 

16. AdMUoML spemnens required. 

Any special additional test specimens required by the United States for infor- 
mation or experiment shall be furnished by the manufacturers at actual cost of 
labor of preparation, with 10 per, centum added for profit, and to cover wear, 
etc., of tools. 

16. Board to determine the gravity of defects. <" 

If apiece is condemned at any time for defects the manufacturers may, with 
the approval of the Department, submit the piece for the inspection of a board 
of three officers of the Ordnance Department, and the decision of said board, 
subject to the approval of the Chief of Ordnance, shall govern as to its accept- 
ance or rejection ; and the manufacturers may have a representative appear b3- 
fore said board. , 

If any piece is finally rejected by said board, or if the manufacturers acknow- 
ledging the gravity of the defect submit to the decision of the condemning in- 
spector, then, if the piece has been shipped by the United Stated from the man- 
ufacturers' works, the manufacturers shall pay the cost of shipping the rejected 
piece back to their works if they desire it shipped back, and they shall prepay 
the cost of shipping a piece made to replace the rejected piece to the place of re- 
jection. 

17. Changes in drawings. 

The dimensions shown on the drawings accompanying contracts shall be al- 
ways subject to such changes as the United States may deem advisable, which do 
not materially affect the cost of manufacture per pound, or do not decrease the 
percentage of profit to the manufacturers; and any changes which do materially 
affect the cost of manufacture per pound, or do decrease the percentage of profit 
to the manufacturers, shall be paid for at a fair price to be determined by the 
contracting parties. 

18. Payments. 

When contracts require the delivery of pieces for the fabrication of more than 
one kind or calib^ of cannon, or more than one set of pieces for a particular cal- 
iber, then payment for each set of pieces for each kind or caliber, or for each set 
for a particular caliber, shall be made the manufacturers on the delivery of each 
set of pieces, complete, loss 5 per centum to be retained by the United States 
until the completion of the whole contract, or of all the pieces for a particular 
caliber. 

Payments shall be made ombills approved by the proper officers in the mauner 
prescribed by law and regulation^t 






V; vs. '^ » *p»'/: , v>:rr «ak,^ ^rAn^^ h-ar^ b^rs so far TBar-""=-y *--■ ?^ed as to pre- 



k . , f^A^mttrj ^rv»\r.'j^^ *^iSu. he yr^rrA/A by tbe macnfictTsvfs. SE^daaj copies 
*4 ^,^it^\f*t/n 1 ,ri,»Mt^* 'n M*^ U&Ited States, or any workiiig^ draviii^s made bT 



<<•/', /ftjfcr, ,f^^^^r*mi, w,a.. w? af/j^rr/red by the «^!ik>r iii=pbctor before they are 
titm^A Un #-^ a< U*^ w//r<4. A.* arawini^ fumisbed by the United States shall 
r/^, f'^Hw^/i^r^A *i^0iM*iiriMM. and for the aae of the nuuiiifaetai^ers in the prosecu- 
t#//ft ^^ tM'. ^^/yfrriffl^jt wr/rk only. All blank forma which may be neceasary 
pff tf/#5 *f>K;>'/i,*;//iA man'ifarnure of the material, or to facilitate the transacticm 
//f rr,>r>,49«»4 *.f^.'mt'A^ Xhft msnif/r ingpedot and thie manufacturers, shall be fur- 
timit^A tr$ i^i^ manufactureni, 

f i« InBDeniion cf the moMt^wtrnt. 

Tb#( mMntt1f^^jir*t of material for ordnance oonstruetions shall be open to in> 
nff*^dUm Ut all iUt d^jtaJln by the otHoen and' employes of the Ordnance Depari- 
W4jti Hmi((fi^\ Uf t\Miy for that purpose, and shall receive the approval of the 
mftUfr Um\H'A*A4tr at the irorks, or such one of his assistants as he may desig^nate, 

$$, InfmvuUionamd as9i8UinceU)he gwe^ 

Tliat/ ib« rofjulremcntu of para^aph 21 may be carried out, the manufacturers 
^liall\ \ft%itm^ <^;tnmencin|i( tho work under any order or contract, inform the senior 
\un\nwA4fr of iholr funeral plans; and during the progress of the work they shall 
Ififr;r'iri hJni of th« chemical composition of each and every ingot, part of ingot 
or niM»ilfij(, whiijh thrjy propose to use, together with a statement of its casting, 
^•l//iS and vArtuWiUm ; ttioy snail Inforn^ him, or such of his assistants as he may 
(l<'»lt(nnf4i, of th<i tirno at which each operation connected, either directly or in- 
rllr<'<'tly, with th« mttriufa<?turo is to take place, and shall give him such notifi- 
iiuilofr*** rimy b« r«(|iilrod to Inauro his witnessing any particular part of an 
opnriiilon w)n<'/h hn may wpocify ; thoy shall furnish him with a copy of the re- 
niiH'M (»r all (ih<<tnic^a] analynos and mecnancial tests made at their works upon any 
pliuiH uriclnr fahrloatlon or In any way connected with the material to ba fur- 
niitJiiMl ; iliny Nhall provide all necessary labor, and allow the use of the neces- 
n\\,v^ IooIh and iinpHsmonts for the assistance of the senior inspector and his 
aMMlHl'iititM In ihn pnrfonnanci) of any of their duties, and they shall provide within 
liinlr workH Hiilianln and witlMfaotory office room for instruments, drawings, books, 
i»U<., whlnli may hn u«od c^xoluslvoly by the senior inspector and his assistants. ' 

'rhn olIlnnrH and nniploy^Jii referred to In paragraph 21 shall have free access at 
all ilninpi U) all parU of tho manufacturers' works. The details of the operations 
oarrhwl on at thn workn will bo oonslderod confidential so far as the manufacturers 
nnvy doNira. 

1*AUT II.— For Tubes and Jackets. 

1. Size of ingot, 

tniffdM for tulnm Mhall havo an arv^a of cross-section in that part of the ingot 
\\m\\\ for iho tnlm for^ Inj; at lotist four times as great as tho maximum area of 
iMMmw-mnH ion of tho roujrh forjflntf » o.KOopt that for tubes for cannon of 12 inches cali- 
iH>r anti \n»\vartl tlu^ a^va of oi*t>88-Hootlon of that part of tho ingot used for the 
in ho foru'ltitf nhall \h\ at kn^t thiHV> and ono-half times as great as the maximum 
ah^a i\t \yv\\HH Hoot hni of tho ixmgh forging ; tho ingots for jackets shall have an 
ttlHM^ t»r tM*t»s« mvtlou in that ]>art of tho injfot used for the jacket forging at least 
1 h «^H^ and i n\o • ha\ f t imo» lu* >i ivat as t ho maximum aiva of cross-section of the rough 
tortf lutf , o\\H>|d that for iaokot*^ for oannon of V2 inohos calibor and upward the 
a\*<Mi oroi>w*?«»xootion of that juirt of tho lngi>t usod for the jacket forging shall 
vk\ IvHV^i thivo timo^as ^^ivat iis thomiu&imvuuarcaof oross-sectionol thorough 
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forging ; and the ingots for lining tubes shall have an area of cross-section in 
that part of the ingot used for the lining-tube forging at least six times as great 
as the maximum area of cross-section of the rough forging. If bored ingote are 
used then the wall of the ingot shall be reduced by forcing at least as much as to 
one-half of its original thickness. 

S. Part of ingot to be used. 

Only so much of any ingot shall be used for tubes and jackets as shall remain 
after at least 6 per centum of the total weight of the ingot has been cut from 
the bottom of the ingot, and at least 30 per centum from the top. 

S, Sizes of rough forgingis. 

Rough forgings shall have only such allowance of metal over the diameters 
required in the rough-finished piece as will insure the removal of all surface 
imperfections in rough finishing. 

4, TrecUment. 

Tubes and jackets shall, if desired by the United States, be annealed at high 
heat either after forging or after rough finishing, and before oil- tempering. This 
heat will be at least as high as that at which the pieces are subsequently to be 
heated for oil-tempering. 

Th« pieces shall, after rough boring and turning, be oil-tempered and subse- 
quently annealed or tempered at a lower temperature than that of the previous 
operation. 

5. Oil-tempering, 

^ Tubes and jackets shall generally be heated for oil-tempering vertically, and 
as evenly as possible; shall be immersed in the tempering fluid in the direction 
of their axes in such manner and with such arrangement that a current of the 
fluid will flow through the bore, and the operation shall always be performed on 
the whole of the piece, never on a part only. 

6. Annealing after oil-tempering. 

Tubes and jackets shall be heated for annealing as evenly as possible, and the 
operation shall always be performed on the whole of the piece, never on a part 
only; but if it be necessary, from the conditions in any case, to vary the degree 
of the heat at the ends, this variation must be uniform from one end to the other. 

Every operation of tempering or annealing must be withessed by the senior 
inspector or such of his assistants as he may designate, and if unsatisfactory in 
any way re tempering or reannealing shall be ordered in his discretion. 

. 7. Straightening. 

When alter treatment pieces are found to be bent or warped to such an extent 
as to render straightening under the press or hammer necessary, they shall bo 
heated for this operation, and the straightening shall be followed by re-treat- 
ment. * Tubes and jackets when delivered shall be straight and true, free from 
warp or bend, the exterior being truly concentric with the bore. 

8. Number, form, and position of test specimens. 

The stem of all test specimens shall, if possible, be taken within the finished 
interior and exterior surfaces of the piece prolonged. 

Tangential test specimens shall be furnished from each tube and jacket as 
specified in the following table. No. I: 

H, Ex, 12 i 
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• TahU No, L 
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/ 






\ 


Designa- 
tion of 
piece. 


Kind 
of test 
speci- 
men. 


Number of 

specimens 

from— 


Size of speci- 
mens. 


Mini- 
mum 
dls- 


Caliber of cannon. 


Breech 
end. 


Muzzle 
end. 


Length 
stem. 


Diam- 
eter of 
stem. 


of axis 
from 

end of 
forg- 
ing. 


Field cannon of all calibers \ 

Siege cannon Qf all calibers \ 

Seacoast cannon of 8-inch calibers 


Tube 

Jacket... 

Tube 

Jacket ... 
Tube 


Tensile.. 
...do.... 
...do.... 
...do.... 
...do.... 


2 
2 
2 
3 
3 
4 
4 
4 


2 
or 2 
2 
3 
3 
4 
4 
' 4 


InclieB. 
2.0 
2.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 


Inches. 
0.505 
0.505 
0.564 
0.564 
0.564 
0.564 
0.564 
0.564 


Inches. 
1.15 
1.15 
1.25 
1.25 
1.50 


and upward to 12-inch caliber. \ 

Seacoast cannon of 12-inch cali-S 

ber and over. \ 


Jacket ... 

Tube 

Jacket ... 


...do-... 
...do.... 
...do.-.. 


1.50 
1.50 
1.50 



AU with sorew-ends as required. 

9, Physical qualities. 

Each of the test specimens should show the physical qualities given in the fol- 
lowing table, No. II, which the manufacture? shall aim to obtain: 

Tahle No. II. 



Caliber of cannon. 



Field cannon of all calibers \ 

Siege cannon of all calibers •! 

Seacoast cannon of 8-inch caliber 

Seacoast cannon of 10-lnch caliber and over ... 



Designation 
of piece. 



Tube., 
Jacket 
Tube.. 
Jacket 
Tube.. 
Jacket 
Tube.. 
Jacket 



Elastic 
limit. 



Lbs. per 
sq. inch. 
46,000 
50,000 
46.000 
50,000 
46,000 
50,000 
46,000 
48,000 



Tensile 
strength. 



Lbs. per 
sq. inch. 
86,000 
93,000 
86,000 
93,000 
86,000 
93,000 
86,000 
90,000 



Elonga- 
tion after 
ruptui^g. 



Per 



cent. 
22.0 
19.0 
20.0 
18.0 
19.0 
17.0 
19.0 
17.0 



The forgings shall, however, be accepted as to physical qualities provided no 
one of the specimens shows results in any particular below the figures given in 
the following table, No. Ill: 

TabU No. III. 



Caliber of cannon. 



Field cannon of all calibers 

Siege cannon of all calibers 

Seacoast cannon of 8-inch caliber 

Seacoast cannon of 10-inch caliber 
and over. 



Designation 


Elastic 


of piece. 


limit. 




Lbs. per 




sq. inch. 


Tube 


42,000 


Jacket 


46,000 


Tube 


42,000 


Jacket 


46,000 


Tube 


42,000 


Jacket 


46,000 


Tube 


42,000 


Jacket 


44,000 



Tensile 
strength. 



Lbs. per 
sq. inch. 
78,000 
86,000 
78,000 
86,000 
78,000 
85,000 
78,000 
83,000 



Elonga- 
tion after 
rupture. 



Per 



cent. 
20.0 
17.0 
18.0 
16.0 
17.0 
16.0 
17.0 
16.0 



Contrac- 
tion of 
area. 



Per cent, 
25.0 
30.0 
30.0 
27.0 
30.0 
27.0 
30.0 
27.0 



'>t that for the calibers and pieces enumerated below one, and only one, 
\ (rpm ^ach Qnd may be in any one particular lower in its ^ualitities tbftft 
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the figures given in t«,ble No. Ill, but must not be in that particular lower thar 
the figures given in the following table, No. IV: 

Table JSTo. IV. 



Caliber of cannon. ^ 


Designation 
of piece. 


Elastic 
limit. 


Tensile 
strength. 


Elonga- 
tion after 
rupture. 


Contrac- 
tion of 
area. 


Seacoast cannon ol 8-lnch caliber 

Seacoast cannon of lO-inch caliber and j 
over. 1 


Jacket 

Tube 

Jacket 


Lbs. per 

aq. inch. 

44,000 

40,000 

42,000 


Lbs. per. 

iq. inch. 

83,000 

75,000 

80,000 


Per cent. 
14.0 
15.0 
13.5 


Per cent. 
22.0 
25.0 
20.0 



In addition to the tensile tests prescribed, the tubes and jackets shall be sub- 
mitted to a powder test or percussive -hydraulic test if desired by the United 
States, with an interior pressure a little (about 1,000 pounds) less than their 
elastic resistance. No weakness or defect should be developed by these tests, 
and the manufacturers shall detach rings for mandril or initial tension tests 
when in special cases they are notified that such rings are desired. 

These additional tests will be made under the supervision of the Ordnancs 
Department, and any extra expense incurred by the manufacturers will be paid 
for as provided in paragraph 15, Part I. 

10. Be-tesUng, 

If the piece fails to fill the physical requirements of these specifications at 
eitber or both ends, an additional set or sets of specimens may be submitted for 
test, but in such case no one specimen should show results below the figures 
given in table No. III. If a piece fails to fill the requirements on this second 
presentation it shall be finally rejected, except when the senior inspector may 
recommend and the Chief of Ordnance authorize further testing. 

11. Be'treaiment. 

When a piece fails to fill the physicial requirements of these specifications and 
the manufacturers re-anneal or re-temper and re-anneal it, complete tests of both 
ends shall be made, and the previous tests shall not be considered in deciding 
upon the acceptance or rejection of the piece. 

Part III.— For Hoops. 

1, Fart of ingot to be used. 

Only so much of any ingot shall be used for hoops as shall remain after at least 
5 per cent of the total weight of the ingot has been cut from the bottom of the 
ingot and at least 28 per centum from the top. 

2. Size of forgings. 

Cylindrical hoops may be either forged or rolled, but will be rolled whenever 
practicable. The allowance of metal over the rough-finished diameters shall be 
as slight as possible, especially if the hoops are to be treated as they come from 
the forge or rolls, and without being machined. 

The inspector shall, in his discretion, require the reworking of any hoop on 
which there is an excessive allowance of metal in any part or throughout, or 
shall require the removal of the surplus metal by machining. 

Trunnion hoops shall vary as little as possible from the rough-finished diam- 
eters, and especially the rough-finished dimensions in the vicinity of the rim 
bases, and any surplus metal shall be removed before treatment. 

*.. 
S, Treatment, 

All hoops shall, if desired by the United States, be annealed at a high heat 
before oil-tempering. This heat will be at least as high as that at which the 
hoops are to be subsequently oil- tempered. , The hoops shall then be oil -tempered 
and subsequently annealed or tempered |^t £^ low^r temperature Xh^m that Qf thQ 
previous operatioo, 
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^. OUrtempering, 

All hoopH shall be heated for oil-tempering^ as evenly as possible, and shall be 
im mended in the tempering fluid in the direction of their axes, and the operation 
shall be performed on the whole of the piece, never on a part only. 

5. AnneaUng after oU-tempering, 

All hoops shall be heated for annealing as evenly as possible, and the opera- 
tion shall always be i)erformed on the whole of the piece, never on a jpart only. 

Every operation of tempering or annealing must be witnessed by the inspector, 
or such of hiii assistants as he may designate, and if unsatisfactory in any way, 
rc'tcmpering or re-annealing shall be ordered in his discretion. 

6, BepreserUative treatment. 

Whenever the treatment to which hoops are subjected is tp be representative, 
t, 6., when two or more hoops are treated together in the final annealing and all are 
not to be tested, then that operation must be witnessed by the inspector or 
one of his assistants, or the teart made of one hoop will not be taken to represent 
the other or others, and in all such cases of representative treatment the pro- 
posed disposition of the hoops for treatment must receive the approval of the 
inspector before the operation is commenced. 

7. Number^ position, and form of test specimens. 

The stem of all test specimens shall, if possible, be taken within the finished 
interior and exterior surfaces of the hoop prolonged. 

Tangential test specimens shall be furnished from each trunnion hoop, as speci- 
fied in the following table, No. V. 

Table No. V. 



Caliber of cannon. 



Field cannon of all calibers 

Slefj^e-cannon of all calibers 

Seac;oa8t guns of 8 Inches caliber and over 
Mortars of 8 Inches caliber and over 



Number of 
test specimens. 


Size of 
specimens. 


Breech 
end. 


Muzzle 
end. 


Length 
of stem. 


Diameter 
of stem. 


2 o 

3 o 

4 o 
3 o 


r 2 
r 3 
r 4 
r 3 


Inches. 
2.0 
3.0 
4.0 
4.0 


Inches. 
0.505 
0.564 
0.564 
0.564 



So 00 10 
- «"^ PI d 






-  o 



Inches. 
1.15 
1.25 

1.25 



All with screw ends, as required. 

Tangential test specimens shall be furnished from cylindrical hoops, as speci- 
fied in the following table, No. VI. 



Table No. VI. 





Number of test speci- 
mens. 


Size of speci- 
mens. 


Minimum 
distance of 
axis from 
end of 
hoop. 


Rough-finished size of hoops. 


From 

breech 

end. 


From 

muzzle 

end.  


PYom 
hoop. 


Length 
of stem. 


Diame- 
ter of 
stem. 


Not more than 8 inches inside diameter. 






1 


Inches. 
2.0 

2.0 
3.0 

3.0 

4.0 

4.0 
4.0 
4.0 


Inches. 
0.505 

0.505 
0.564 

0.564 

0.564 

0.564 
0.564 
0.504 


Inches. 

1 15 


Not more than 90 inches long. 
Not more than 8 inches inside diameter. 


1 


1 


1 15 


More than 30 inches long. 
More than 8 inches inside diameter. Not 
more than 16 inches inside diameter. > 


2 


1.25 


Not more than 30 inches long. ) 

More than 8 inches inside diameter. Not j 

more than 16 inches inside diameter. > 


2 


2 


1.25 


More than 30 Inches long. ) 

More than 16 inches inside diameter. ) 

Not more than 34 inches inside diam- >- 


3 


> 
1 25 


eter. Not more than 26 Inches long. ) 

More than 16 inches inside diameter. ) 

Not more than 34 inches inside diam- V 


3 


3 


1.25 


flter. More than 26 Indhes long, 
re than 34 inches inside diameter, 
ot more than 25 Inches long, 
•e than 44 Inches inside diameter, 
ore than 26 inches long. 


4 


1 25 


4 


4 


1.26 









v\\ with SQrew ends, as required. 
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8, Physical qiLalities. 

The test specimens should show the mean physical qualities given in the fol- 
lowing table, No. VII, as a minimum. 

TabU No, YU. 



Size of si)eclinen8. 



Liength 
of stem. 



Diameter, 
of stem. 



Elastic 
limit. 



Tensile 
strength. 



Elonga- 
tion after 
ruptiH-e. 



FOR TRUNNION HOOPS. 



Inches, 
2.0 
3.0 
4.0 



Inches. 
* 0.506 
0. 
0. 



U>». per 
so. inch. 
50,000 
50,000 
50,000 



IA>s. per 
sq. inch. 
90,000 
90,000 
90,000 



Percent, 
18.0 
15.0 
13.0 



FOR CYLINDRICAL HOOPS. 



2.0 
3.0 
4.0 


0.505 
0.564 
0.564 


50,000 
53,000 
53,000 


90,000 
93,000 
93,000 


18.0 
15.0 
13.0 



Provided, that for trunnion hoops one specimen may be, in any one particular, 
below the figures given in Table No. VII, but not lower than 48,000 pounds per 
square inch in elastic limit, 88,000 pounds per square inch in tensile strength, or 
1 per C'3nt less than given in elongation after rupture; and provided further, that 
f or cylindrjlcal hoops, when three or four specimens are taken, one of these speci- 
mens, or one from ea(^ end, and no more, may be, in any one particular, below 
the figures given in Table No. VII, but not lower than 50,000 pounds per square 
in^ in elastic limit, 90,000 pounds per square inch in tensile strength, or 12 per 
cent in elongation after rupture. 

But for cylindrical hoops the inspector may arrange with the manufacturer, 
before any work is done, to make the treatment representative when more than 
one hoop is made from an ingot; provided, that at least one-half of the total num- 
ber of hoops made from any one ingot shall be tested, and that the inspector 
shall designate which one or ones of the hoops shall be tested. In case of such 
representative treatment the rejection of the tested hoop shall carry with it the 
rejection of the hoop or hoops represented by such tests, unless it shall happen 
that there be on a non-tested hoop sufficient extra metal to allow its te st to the satis- 
faction of the inspector, in which case the non- tested hoop shall be tested, and its 
acceptance or rejection shall depend on the results of test of the specimens taken 
from it. The inspector shall from time to time require a specimen or specimens, 
not exceeding the number required for such hoops, to be taken from any non- 
tested hoop and nontested end of trunnion hoops, to judge of the uniformity of 
treatment. 

9, Be-testing. 

If any hoop fails to fill the physical requirements of these specifications at either 
or both ends, an additional set or sets of specimens, or a number less than orig- 
inally required, in the discretion of the inspector, may be submitted for test, in 
which case the set or sets of specimens must fill the requirements as to physical 
qualities, and each of the reduced number of specimens must show qualities as 
high as the mean qualities required. A hoop failing to pass on the submission 
of additional specimens shall be finally rejected, except where the senior inspector 
recommends and the Chief of Ordnance authorizes further testing. 

10. Be^treatnient. 

When a hoop fails to fill the phy8icp.l requirements of these specifications and 
the manufacturers re-anneal or re- temper and re-anneal it, complete tests shall be 
made of one or both ends, as the case may be. Representative re-treatment shall 
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"be conducted under tlie conditions, restrictions, and limitations prescribed for 
Q^-Vginal representative treatment. 

• _ 

11, Ikifinition qf Jioop. 

Tlie term cylindrical hoop used in these specifications shall be construed to 
mean all those forgings which are to be used over a tube or jacket in construct- 
ing a gun, by whatever name they may be designated, either as hoop, ring, 
sleeve, etc,, and also all bushings for the breech. 

Part IV.— For Parts op Breech Mechanism. 

1. Part of ingots to he used. 

Only so much of any ingot shall be used for breech-mechanism forgings as shall 
remain aiter at least 5 per cent of the total weight of the ingot has been cut from 
the bottom of the ingot and at least 28 per cent from the top. 

f . Size of forgings. 

Parts of breech mechanism, excepting those expressly required as smooth forg- 
ings, shall be rough-finished before treatment; but the inspector may, in his dis- 
cretion, if the conditions warrant it, waive this requirement entirely, or may 
only require the removal of any excessive allowance of metal, in places, by 
machining; parts, however, which are to be used and which are shown on the 
drawings bored or pierced, shall always be bored or pierced before treatment. 

S. Treatment. 

Parts of breech mechanism, or such of them as may be desired by t.he United 
States, shall.be annealed at a high heat before oil- tempering. This heat will be 
at least as high as that at which the parts are to be subsequently oil- tempered. 
The parts shall then be oil-tempered and subsequently annealed or tempered at 
lower temperature than that of the previous operation. 



4» Oilrteinpering, 



t; 



Parts of breech mechanism shall be heated for oil-tempering as evenly as pos- 
sible and immersed in the tempering fluid as required; the operation shall always 
be performed on the whole of the piece, never on a part only. 

3, Annealing after oil-tempering. 

Parts of breech mechanism shall be heated for annealing as evenly as possible, 
and the operation shall always be performed on the, whole of the piece, never on 
a part only. 

Every operation of tempering and annealing must be witnessed by the inspector 
or such of his assistants as he may designate, and if unsatisfactory in any way, 
re- tempering or re-annealing shall be ordered, in his discretion. 

6. Bepresentative treatment. 

The parts of breech mechanism of the same kind made from the same ingot 
shall, as much as possible, be treated together, and specimens for test taken from 
one or more of the pieces to represent the whole, as specified in Table No. VIII. 
Every operation of this kind must be witnessed by the inspector or one of his 
assistants, or the tests of one piece will not be taken to represent the other or 
others not tested, and in all such cases the proposed disposition of the pieces for 
the final annealing must be approved by the inspector before the operation is 
commenced. 

The acceptance or rejection of the tested piece shall, in such case, carry witli 

it the acceptance or rejection of all the other pieces represented by such tests, 

that in case of non-acceptance or rejection, when there happens to be on 

he other pieces sufficient metal to allow its being tested to the satisfac- 

he inspector, it shall be tested and passed upon separately, or in caso 

ra several pieces represented and no extra metal for test specimens. 



REPORT OF BOARD OP ORDNANCE AND PORTIPICATION. 55 

one or more of these pieces may be cut up for test to represent the remaining ones, 
if satisfactory to the inspector. In all cases of representative treatment the man- 
ufacturers shall arran^ with the inspector the details of the fabrication, and 
the inspector shall designate which one or ones of the pieces shall be tested. 

7. Number, posUionj and form of test specimens. 

The stem of all specimens shall, if possible, be taken within the finished ex- 
terior and interior surfaces of the piece prolonged, or otherwise they shall be 
taken just outside the rough-finished lines of the piece; the axis shall, if possible, 
always be at least 3 inches from axis of the forging. 

Test specimens shall be furnished from parts of breech mechanism as specified 
in the following table, No. VIII. 

TabU No. Vni. 



Name of part. 



Breech block. 



I 



Spindle. 



I^ver handles, 
breech plates 
and face plates. 



Gas -check cwpa 
and gas -check 
rings. 



Block-carriers 



Hinge pins, rollers, 
and bars for se- 
cnring pins. 



Caliber of cannon. 



Field cannon of 
all calibers. 



One from every 
fifth. 



One from stem of 
every fifth. 



One from every 
twelfth. 



One from one ad- 
ditional Gorg- 
ing for test. To 
be made for 
each 10. 



One from every 
twelfth. 

One from one ad- 
ditional fori 
Ing for test, 
be made for 
each 25. 



org- 

b. To 



Siege-cannon of 
all calibers. 



One from every 
third. 



One from stem of 
every third. 



One from every 
fifth. 



One from one ad- 
ditional forg- 
ing for test. To 
be made for 
each 6. 



One from every 

third. 
One from every 

fifth. 



Seacoast 

cannon of^ 

inches caliber 

or over. 



Size of si>eci- 
men. 



Le 



ingtl 
stem. 



Two fromev- 
ery second. 



Two from 
head of ev- 
ery second. 



One from ev- 
ery second. 



Two from one 
Additional 
forging for 
test. To be 
made for 
each 4. 



One for every 
third. 



Inches. 
2.0 

3.0 

2.C 

3.0 

2.0 
3.0 
2.0 



3.0 



Diame- 
ter of 
stem. 



2.0 
2.0 

3.0 



Inches. 
0.505 

0.564 

0.505 

0.564 

0.505 
0.564 
0.505 



0.564 



0..505 
0.564 



S 



4a 

OQ 

B 

p 

a 



I 



sS 



« 



Pi 

. . «^ 
GO 



■gcO» 



Inches. 
1.15 

1.25 



1.25 



0.50 



0.75 



0.75 



All with screwends. as required. 

When one (or more) specimen is required from each ten (or other number of) 
forgings, one specimen will also be required for any less number of forgings, and 
at least one forging from each ingot and kind of forging shall be tested. 
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8. Physicul qiuiUties. 

The test speoimens must show the physical qualities given in the following 
table, No. IX, as a minimum : 

* Table No. IX. 





Size of speci- 
mens. 


Elastic 
limit. 


• 

Tensile 
strength. 


Elonga- 


Name of part. 


Length 
stem. 


Diame- 
ter of 
stem. 


Won 

after 

rupture. 


Breech-block, spindles, hinge-pins, and rollers • 

Lever handles, breech plates, face plates, block- j 
carriers, and nuts. 1 

Gas-check cui>s, gas-check rings and bars for secur- j 
ing pins. 


Inches. 
2.0 
8.0 

2.0 
3.0 

2.0 
3.0 


Inches. 
0.506 
0.564 

0.505 
0.664 

0.505 
0.564 


Lbs. 
per.sq.in. 
46,000 
46,000 

40,.000 
40,000. 

* 

70,000 
70,000 


n>s. 

per.sqin. 
86,000 
8^,000 

75,000 
75,000 

125,000 
125,000 


Per cent. 
18.0 
16.0 

20.0 
18.0 

12.0 
10.0 



9. Additional tests. 

4 

If any piece separately tested fails to fill the physical requirements of these 
specifications, an additional set of specimens may be submitted for test. Failing 
to fill the physical requirements on this additional submission the piece shall be 
finally rejected except in special cases. 

When tests are representative, re-testing shall be subject to the conditions, 
requirements, and limitations of paragraph 6 of these specifications for parts of 
breech mechanism. 

10. Additional treatment 

When a piece fails to fill the physical requirements of these specifications, and' 
re-annealing, or re-tempering and re-annealing is resorted to, complete tests shall 
be made, and the previous tests shall not be considered in deciding upon the 
acceptance or rejection of the piece. Representative re- treatment shall be con- 
ducted under the conditions, restrictions, and limitations prescribed for original 
representative treatment. 

11. Parts required as rough forgings. 

Those parts of breech mechanism required to be delivered simply as smooth 
forgings, or as simple castings, and without any requirement as to physical quali- 
ties, shall be made with great care, shall conform as nearly as practicable to the 
rough dimensions shown on the drawings, and shall be made of metal satisfac- 
tory to the inspector. Such parts shall be annealed after forging or casting, and 
shall receive no other treatment. 

Part V.— General duties op- Inspectors. 

• 

"Oflacers and employes of the Ordnance Department assigned to the duty of in- 
specting material for ordnance constructions will carefully and constantly watch 
tne details of manufacture in all its stages ; keep complete records of the manu- 
facture of each piece ; decide all minor questions of detail referred to them by 
the manufacturers that may arise ; and, subject to the confirmation of the Chief 
of Ordnance, accept all material which fairly fills the contract requirements. 
They will see that the work and treatment at every stage of progress fill the re- 
quirements of the specifications and are such that the test of the specimens to be 
taken will truly represent the piece, and will inform the manufacturers what ad- 
ditional work, treatment, etc., seem necessary to satisfy this condition. 
Generally speaking they will not interfere with the means and methods adopted 
V the manufacturer for executing his work, but will rather pass upon their char- 
ter as satisfactory or otherwise, and upon the uniformity of the execution. 



/ 



REPORT OF BOARD OF ORDNANCE AND FORTIFICATION. 67 

In designating the position of and in marking test specimens they will be 
guided by the following instructions : 

Test specimens taken from metal to be used in ordnance construction (except- 
ing those taken from billets for wire drawing) will be marked on both ends to 
show: 

1. The caliber of the cannon for which the metal is intended : 32 for 3.2 inches ; 
8 for 8 inches ; 10 for 10 inches ; 12 for 12 inches, etc. 

2. The kind (rf cannon for which the metal is intended : R for steel rifle ; Mr 
for mortar ; WR for wire-wound rifle ; CIR for oast-iron rifle, etc. 

3. The number of the cannon of the particular caliber and kind : 1, 2, 3, etc. 

4. The part of the cannon for which the metal is intended : T for tube ; J for 
jacket, etc. In the case of cast-iron cannon, or cast-iron bodies for cannon com- 
bined of steel and cast-iron, where the specimens are ordinarily taken from the 
initial tension rings, the abbreviation will be TR, showing that the specimen is 
from the initial tension ring ; and if more than one initial tension ring is taken 
from either end, the abbreviations TRj, TR,, etc., will be used. 

5. The end of the piece from which the specimen is taken : B for breech ; M 
for muzzle. 

6. The direction in which the specimen is taken : T for tangential, or those 
taken parallel to a tangent at the circumference ; L for longitudinal, or those 
taken parallel to the axis of the cannon ; R for those taken re^ially. 

7. The number of the specimen : 1, 2, 3, etc. The same series of numbers to be 
used for each end (breech or muzzle) of the piece. 

8. The position with reference to the interior and exterior surfaces of the piece 
of metal : I for inside specimens, or those taken near the interior surface ; O for 
outside specimens, or those taken near the exterior surface ; M for middle speci- 
mens, or those taken midway between the interior and exterior surfaces. 

9. The fact that the specimen has been laid off and stamped in the presence of 
the inspector or his assistant, and that its identity is vouched for ; this is indi- 
cated by the inspector's private stamp — the escutcheon of the Ordnance Depart- 
ment, one-quarter of an inch in diameter, on hardened steel. 

These marks will appear in the order indicated ; those required to indicate the 
points numbered 1, 2, 3, and 4 (which show from what the specimen is taken) be- 
ing in one line, the remainder (which show how the specimen is taken) being in 
a second line just below the first as seen when looking at the end of the specimen. 
The marks and the inspector's private stamp should always be on the specimen 
from the time it is laid off until finished, and before they are effaced in one place 
by any finishing operation must be transferred to some other place in the pres- 
ence of the inspector or his assistant. 

The ring, slice, or piece which is to furnish test specimens, and the forging 
from which it is to be cut, will each be marked before the cut is taken, and close to 
the cut, to indicate the points numbered 1, 2, 3, 4, 5, and 9. These marks on forg- 
ings should always be on the piece, and before they are effaced in one place by 
any rough-finishmg operation must be transferred to some other place in the 
presence of the inspector or his assistant. 

S. V. Ben^t, 
JBrigr. G^en., Chief of Ordnance, U. S. A 

Ordnance Department, 

Washington, D. C, September 10, 1888. 
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TESTS TO BE APPLIED TO COMPLETEB GUH PKESEHTEB FOS 

TEST. 

BoABD OF Ordnance and Fortification, 

War Departments , 1889. 

Sir: The act making appropriations for fortifications, etc., approved 
September 22, 1888, provides that — 

Whenever any party sh^ll present for test a completed single-charge breoch-loading 
steel gnn of ten or twelve inches caliber, and of weight and dimensions to be pre- 
scribed by the Board with the proper snpply of ammunition for the test of the same, 
such gun shall, in the presence of the party presenting it, be subjected to such tests 
as the Board shall have prescribed ; and should such gun be shown to the satisfac- 
tion of the Board by such tests to fulfill the requirements previously prescribed in ' 
respect to accuracy, ran^e, power, endurance, and genera} efficiency, the gun and 
ammunition shall be paid for at a fair valuation, including cost of transportation, 
and contract shall be made at a price reasonable in the opinion of the Board with 
the party presenting the best of such guns for a further supply of similar guns, to 
be subjected to the usual service test before acceptance, the experimental gun and 
all guns purchased hereunder to be subject to inspection at each stage of manufac- 
ture, as follows, namely : For not less than fiftjr ten-inch steel guns ; and for not 
less than fifty twelve-inch steel guns. 

To meet the requirements of this act the following conditions recom- 
mended by the Board of Ordnance and Fortification, have been ap- 
proved by the Secretary of War, viz : 

FOR A GUN OF 10 INCHES CALIBER. 

The weight shall be abont 30 tons (long). 

The length of bore, 34 calibers, measured firom the face of the obtu- 
rator to the face of the muzzle of the gun. (In order that the gun may 
not require a special carriage for its proof it is desirable that the diam- 
eter of the trunnions be 12 inches, and the distance between rimbases 
42 inches.) 

The power shall be such as may be expressed by a muzzle energy of 
TiAf. iPiFjs than 16,000 foot tons. 

^ange shall for 20 degrees of elevation be about 13,650 yards, 
'espouding ranges shall be obtained with lower elevations. 
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The standard of accuracy shall be as given in the following table, 
and shall be approximately obtained : 

Table of accuracy — 25 per cent, rectangles. 



Range. 


Vertical rectangle. 


Horizontal rectan- 
gle. 


Height. 


Width. 


Length. 


Width. 


Yardt. 
1,500 
3,000 
6,000 
8.000 
10,000 


FeeL 

1.4 
3.4 


Feet. 
1.0 
2.9 


Tarde. 


Yards. 






29.7 
3H.9 
48.5 


4.2 
6.7 
9.2 















The endurance test should not be less than 300 rounds with full 
charges. After 250 or more rounds may have been fired, the gun may 
be lined wholly or in part, when at least 50 rounds more will be fired 
to fully test the strength of the construction. After this the general 
soundness and efficiency of the gun should not be materially impaired, 
except so far as may have resulted from erosion. 

Should any material modification of the construction be made during 
the trial, at least 60 rounds, with fall charges, shall be fired thereafter. 

The weight of projectile to be used with the fall charge shall be 
about 575 pounds. 

Three hundred rounds of ammunition shall be the "proper'' amount 
to be supplied with the gun for test. 

As a proof of general efliciency the breech mechanism should work 
freely and be convenient for operating, the opening and closing of the 
breech to be performed without great difficulty by one man. The pro- 
jectiles shall admit of being readily handled^ inserted and centered in 
the bore, and not be subject to injury or deformation either in handling 
or transportation. 

A rapidity of fire of 15 rounds per hour shall be attainable, using 
such appliances for loading as are employed by the Ordnance Depart- 
ment, tr. S. Army. 

The repairs allowable during the entire trial of a gun, exclusive of the 
insertion of a lining tube, will be confined to repairing or renewing parts 
injured during trial. No alterations that may affect the general con- 
struction of any part will be made withoat the san'ction of the Board. 



FOR A GUN OF 12 INCHES CALIBEE. 

The weight shall be about 52 tons. The length of bore shall be 34 cal- 
ibers. (In order that the gun may not require a special carriage for its 
proof^ it is desirable that the diameter of trunnions be 14.5 inches, and 
the distance between rimbases 49.8 inches.) The power shall be such 
as may be expressed by a muzzle energy of not less than 26,000 foot tons. 

The range shall for 20 degrees elevation be about 14,700 yards, and 
corresponding ranges shall be obtained with lower elevations. 

The accuracy shall be the same as that prescribed for a 10-inch gun. 

The endurance shall not be less than 250 rounds, and a lining may be 
inserted after 200 rounds. 

The weight of projectile for full charges shall be about 1,000 pounds. 

Other conditions of test shall be the same as for a 10-inch gun, exceiDt 
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that under general efficiency a rapidity of fire • of 10 rounds per hour 
shall be attainable. 

It is not considered practicable for the Board to determine, at this 
time, what will be a "fair valuation '^ of an experimental gun which shall 
have falfilled the requirements prescribed, nor what price would be 
"reasonable" for a further supply of similar guns. It is believed to be 
better on all accounts to leave these questions for determination after 
the actual cost and value of such guns can be known; it being under- 
stood as the duty of the Board to act in such matters with entire impar- 
tiality as between the United States and any party who shall attempt 
to supply the desired guns. 

The act of Congress does not fi^, and does not seem to authorize the 
Board to fix, any limit of time within which experimental guns shall be 
presented for test. It is therefore considered sufficient to say that it is 
regarded by the Board as desirable that the experimental guns be sub- 
mitted as soon as practicable, and within three years from the present 
time. 

Besi>ectfully, your obedient servant, 

Cajftain Ordnance Dq^artmentj U. 8. Army, 

Recorder of the Board. 
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TEST OF CAST-ISOH MORTAB. 



[Honse Ex. Doo. Kd. 158, Fifty-first Congress, first session.] 



REPORT RELATIVE TO THE ORDNANCE PROVING GROUND, SANDY 

HOOK, N» J. 



LETTER FBOM THE SECRETARY OF WAR, TRAN8MITTIN0 A REPORT OF THE TEST 
OF TSE IfS-lNOH RIFLED MORTAR. PRESEffTED BY THE SOUTH BOSTON IRON 
WORKS, AT THE ORDNANCE PROVING GROUND, SANDY HOOK, N, J. 



War Department, 
Washington^ January 27, 1890. 
The Secretary of War has the honor to transmit to the House of Uep- 
resentatives, for the information of the Committee on Appropriations, 
an extract of the proceedings of the Board of Ordnance and Fortifica- 
tion of December 12, 1889, together with the report of Lieut. Col. A. 
Mordecai, Ordnance Department, United States Army, of the test of the 
3 2- inch cast-iron breech-loading rifled mortar, presented, under the 
provisions of the first paragraph of section 6 of the act approved Sep- 
tember 22, 1888, by the South Boston Iron Works, at the Ordnance 
Proving Ground, Sandy Hook, N. J. 

Bedfield Proctor, 

Secretary of War. 

The Speaker of the House of Bepresentatives. 



extract op proceedings op the board op ordnance and forti- 
fication. 

War Department, 
Wa$hingtonf D. C, t)ecemher 12» 1889. 

• • • • • « • 

The Board then considered the report of tlie tests of the 12- inch breech-loadins: 
cast-iron rifled mortar of the South Boston Iron Works, snbmittefl by tlie Chief of 
Ordiinuco tToderda'.e of November 1, 1889| and referred to the Board November 4, 
ItitiU, by the Secietary of War. 

61 



62 



REPORT OF BOARD OF ORDNANCE AND FORTIFICATION. 



The l^inch breech-loading cast-iron mortar presented for trial by the Soath Boston 
Iron Works ander paragraph 1, sectiouG, of the act of Congress approved Septem- 
ber 12. 1868, was tested in the presence of the Board of Ordnance and Fortification 
on October 3, 4, and 5, 1889. On the twentieth round the mortar burst, terminating 
the trials. i^The report of the Chief of Ordnance giving all needfnl details is here- 
with transmittedi The programme contemplated a repetition round for round of the 
firing made with the 12-inch cast-iron steol-hooped brooch-loading mortar now at 
Sandy Hook, and this programme was carried out. As it appears from the table of 
the detailed report an examination of the fragments disclosed no cavities or imper- 
fections in the metal. The bhot fired at the last round was recovered and wasTound 



npon a meaaniement to be correct in caliber. 

«• • # • 



/ * 



J. M. SCHO^IELD, 

Major Oeneralf U. S. Army, President of the Board, 

C. C. MORRI0ON, 

Captain f Ordnance Department, JReoorder, 



Report of test of 12\nch hreeoli'loading rifle mortar ^ cast-iron ^ presented hy the South 
noston Iron fVorks, at the Ordnance Proving Grounds Sandy Uook^ N. J, Conducted 
hy the commanding officer of the Proving Ground for the Board of Ordnance and Forti-* 
fioation. 

The test of this mortar was conducted iii accordance with the programme of the 
Board of Ordnance and Fortification contained in its proceedings of June 13, 1889, fur- 
nished to the commanding officer of the Ordnance Proving Ground by the Chief of 
Ordnance United States Army with his letter of Juno 26, 1889. 

The necessary preparations having been completed and final instructions received 
from the Chief of Ordnance, due notice was given to the Board of Ordnance and For- 
tification, through its recorder, and to the Sontli Boston Iron Work^. 

The firing was commenced on Octobef 3, 1889, and continned on October 4 and 5^ 

The programme required that the first twenty rounds should be as follows, viz : 



f firing. 


Powder. 


Weight of pro- 
jectile (shell). 


a 

X 

a 

s 

p4 


• 

1 

> 


9 


Powder. 


Weight of pro- 
jectUe (shell). 


• 

i 


>f 


1 


Kind. 


Weight 


Kind. 


Weight 


> • 


1 
2 
8 
4 
5 
6 
7 
8 
9 
10 


O.X.A. 
do 
do 
do 
do 
do 
do 
do 
do 
do 


Lbs. 
50 
65 
55 
60 
65 
65 
65 
65 
65 
65 


Lb9. 
624^ 
626^ 
6244 
616| 
627i 
616i 
627^ 
630i 

. 628i 
628{ 


Lh». 

21,000 
21,000 
23, 100 
26,700 
26,700 
26,700 
26, 700 
26,700 
26, 700 


Feet 

"959 
959 
1,014 
1,013 
1,033 
1,033 
1,033 
1,033 
1,033 


11 
12 
13 
14 
15 
16 
17 
18 
19 
20 


0. X. A. 
E.V. F. 

do 

do 
P.G. 

do 

do 

do 
0. V. 

do 


Lbs. 
65 
50 
50 
63 
50 
55 
65 
58 
55 
55 


Lbt. 
627i 
630i 
622 
62U 
623^ 
623 


Lb9. 

26,700 
25, 450 
25,450 
27,550 
22,600 
26, r.oo 
26,500 
28,300 
28,800 
28,800 


Feet 
1,033 

960 

' 960 

1,006 

948 
1,002 
1,002 
1,034 
1,012 
1,012 



The Chief of Ordnance, under date of September 27, 1889, furnished the commanding 
officer of the proving ground for his guidance, a copy of a report of the Board of 
Ordnance and Fortification, approved by the Secretary of War, to the effect that : 



(2) It is recommended that if the charges of powder laid down in the Board's pro- 
graiume of J^ine 13, 1889, do not give the pressures and velocities specified, the Chief 
of Ordnance be authorized to make such changes in the weights of charge as may be 
necessary to attain the results prescribed. 

(3) It is recommended that the Chief of Ordnance be £|,uthorized to ballast, as was 
done with the light shell ibr the 12-inch hooped mortar, sucli projectiles presented 
by the South Boston Iron Works as may be bielow weight, in order that the weight 
''hall be the same as that used in the corresponding round from the hooped mortar. 

# * •  » »'» 

) It is recommended that the oifer of the Chief of Ordnance, contained in the 
1 paragraph of the ^r^t indorsement, be accepted and th^t lie be requested t9 
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farnisl^ the Board with snch ammunition , other than that supplied by the party pre- 
senting the mortar for test, as may be neoessary to carry out the programme of test 
prescribed from time to time by the Board ; this ammnnitiou to be paid for by ex- 
change, as suggested by the Chief of Ordnance, or by an allotment of funds to be 
madid hereafter by the Board. 

As the object of the Board in its programme of June 13, 1889, is to subject the mor- 
tar presented by the South Boston Iron Works t6 substantially the same strains as 
those which have been sustained by the hooped mortar, it is the desire of the Board 
that if any lot of a type or any type of powder laid down by the Board in its pro- 
gramme be not on hand, the Chief of Ordnance shall cause to be used any lot of the 
same type or some other type of powder known to give about the same results. 

The South Boston Iron Works had delivered at the proving ground for use in their 
mortar two hundred shell, banded, and 3,000 pounds Brown Prismatic Powder of R. 
H. type. The powder had not been proved, was not required during the test, and 
therefore none of it was used. ^ 

Of the shell, twenty were fired ; some were used at their natural weight, whilst 
others were ballasted with sand to the weight required; they ail were of the same 
construction as those used by the United States Ordnance Department in its 12-inch 
hooped mortar, though the bauds were not so accurately formed. 

In accordance with the foregoing instructions, O. X. C. powder was substituted for 
O. X. A. in the first eleven rounds, and E. Y. K. for E. V. F. in the next three rounds, 
there being neither O. X. A. nor E. Y. F. on hand. In the remaining six rounds, the 
exact powder prescribSl in the programme was used. 

In the ninth, tenth, eleventh, thirteenth, fourteenth, and eighteenth rounds, in 
order to regulate the pressures, the charges of powd( r were changed from those laid 
down in the programme for the corresponding rounds. 

The following table shows the charges, pressures, and velocities prescribed, and 
the charges used, and the pressures and velocities obtained at each round : 



1 


Powder. 


Weight of pro- 
jectue (ahell). 


Pressure. 


Velocity 125 feet ftom 
muzzle. 


s 

8 

1 


■Kiad. 


Weight. 




Pre- 
scribed. 


Used. 


Pre- 
scribed. 


Used. 


Pre- 
Hcribed. 


UBed. 


Pre- 
scribed. 


Ob- 
tained. 


Pre- 
scribed. 


Obtained. 


1 

2 
8 
4 

5 
6 

7 
8 

10 
11 
12 
13 


O.X.A. 

... do 

...do 

...do — 

...do 

...do .... 
...do — 

...do 

...do .... 
... do .... 
...do .... 

B.V.P . 
. . . do .... 


O.X.C.. 
...do .... 
...do.... 
...do .... 
...do .... 

...do 

. . .do . .-» . 
. . .do — 
...do — 
.. .do — 
...do .... 

E.V.K. 
do .... 


Pounds 
50 
55 
55 
60 
65 
65 
65 
65 
65 
65 
65 
50 
50 
58 
50 
55 
55 
58 
55 
55 


Pounds. 
50 
55 
55 
60 
65 
65 
65 

65 

67 
67 
69 
50 
47 
50 
fiO 
56 
55 
57 
55 
55 


Pounds. 
61U 
626i 
624i 
616} 
627i 
6164 
627 
030^ 
628 
628^ 
627i 
630i 
622i 
6241 
623| 
623^ 
623i 
623 
6234 
623i 


Pounds. 
G24 
626 
624 
616 
627 
617 
627^ 
630 
628 
628 
628 
631 
623 
624 
624 
624 
624| 
624 
624 
624 


Pounds. ' 
NotgiveD. 
21,000 
21, 000 
23, 100 
26,700 
26, 700 
26, 700 
26, 700 
26,700 
26, 700 
26, 700 
25, 450 
25, 450 
27,550 
22,600 
26,500 
26, 500 
28,300 
28, 800 
28. 800 


Pounds. 
10. 540 
21, QIO 
20, 630 
22, 9C0 
25,005 
24,118 
24, 570 
25,653 

26, 708 
26,070 
27, 450 
27, 900 
25, 590 
27. 250 
24,438 
26, 953 

27, 0^50 

28, 450 
28. 090 
29,035 


Feet. 

Not given, 

959 

959 

1,014 

1,033 

1,033 

],033 

1,033 

1,033 

1,033 

1,033 

960 

960 

1,006 

948 

1,002 

1,002 

1.034 

1,012 

1,012 


Feet. 

889 

938 

937 

986 

1,020 

1,015 

Not taken. 

Not taken. 

Not taken. 

1,029 

1,052 

972 

937 


14 
16 
16 


... do .... 

PG.... 

...do .... 


...do... 
P.G .... 
. . .do .... 


966 
954 
1,001 
1,003 
1,031 
1,011 
Liost. 


17 


...do .... 


...do 


18 
10 
20 


...do ... 
0.V .... 
...do .... 


.. .do .... 

O.V.... 

...do .... 











The pressures and velocities noted as obtained are the mean of two instruments. 

From the above, it appears that though the pressure at some rounds was above 
that prescribed, the total strain to which the mortar was subjected was below what 
was inteoded. 

At the twentieth fire, the mortar burst violently into many pieces, which were 
scattered far and wide, demolishing the top carriage, the intermediate carriage, and 
the traverses of sand bags that had been placed upon three sides of the carriage. 
The projectile struck the ground 60 feet from the muzzle of the mortar, broke both 
the velocity frames standing at respectively 75 feet and 175 feet from the muzzle^ aii4 
passed into the sand butt^ from which it was Bnb6e(][uentl^ recQV9re4t 
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• • » 

The mnzzle of the mortar was broken into three pieces, all of which went to the 
front, one to a point only a few feet in rear of where the projectilo first strnck the 
gronod. 

The shell was fonnd to be ont quite deeply jn several places on the cylindrical and 
on the conoid al portions as thongn scraped by the lands on pieces of the broken mor- 
tar. Olio of the muzzle fragments is thonght to indicate quite plainly the work it did 
upon the projectile. 

During all the firines there were present Mr. W. P. Hunt, jr., representing fbe 
South Boston Iron Works, and one or more members of the Board of Ordnance and 
Fertitication. 

There arc forwarded herewith : 

(1) The tiring record. 

(2) Drawing No. 1, showing the lines of fracture of the mortar. 

(3) Drawing No. 2, showing size and location of fragments of mortar after rupture. 

(4) Photograph No. 1, front view of mortar before bursting. 

(5) Photograph No. 2, front view, after bursting of mortar, showing right traverse, 
etc. 

(6) Photograph No. 3, front view after bursting of mortar, showing left traverse, 
tt<s 

(7) Photograph No. 4, view from rear, after bursting of mortar, showing shield for 
protection of velocity wires, struck by projectile at its first graze, etc. 

(8) Photograph No. 5, view of rear traverse, and breech-block where it landed. 

(9) Photographs Nos. 6,7, and 8, views of projectiles, all sides shown. 

A. MORDECAI, 

Lieutenant Colonel Ordnance DepUf U, 8. Army, Commanding, 
Nbw Tobk Arsenal, Ootober 26^ 1889. 
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^iw: -/i-rf* i(,/^:./i '^. f-xrr.*-f\ i^K'v^iA 'j'i-Z'^''---^t iZL'i ^z ■■":■»;■. 

■AfK.rn i'-.^r'tf-^ »'-'\ >'Hf:::i^x:. Tf.f 'i.'*h:Vi::n™ tf- ii^-i.'V^rii.i.ci^ wirh the 
frr^ff./'T ;nf*. i;*.*'!/ &■,■*;.:« r;.;tn wir.r. ';.;: L«!:n«- M-.-r^.-v^t t5i<t- iirtrcrsjily 
|f'/f ^Ai-f'M-t '■*(».'» r* I*^-t 'f'>.rj fryfTht-rij. ix^r;ia.i*Tfcicineahea\iIy plateii 
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"jf/'t I,f.*, (^ %tt>Ati-^*^\ iiy AniftT (» r»:"-*rtit IJrit:-!; lyi"^^ an-S in Frvncli 
'\ ,iit f't^t Utf. ({iifi* ttiMii'wIv'-* af^ oftMi liifcd fr--2i fsj>iis«rtl barl»ettes. 
'h.< '■hit^tti'fit^htlt'iit''. ifnniii'l "iiikiiiii iir id t!ie aiidi-r-water iimmrrti 
it"i!f t«"*liy '/lituHi '.i Uiirh'-.x. tltii;k. anrl the waler-tiirtit cou)]tiirt- 
lltf till, '( (('! <rf((*rrtirr»;(it»t low ID prr^jfrei^s with the RfUtnuet in Eu.sr- 
ffffiff <1f'rf«//r««l.r!il''4 tUXt. Mii; «tft-t-tn r^f iroinmnn shell ereu of small rali- 
t>f K, rUiHiC'iiitilU lii((li i^Kfrl'wivirK, arc <1>)<ai^trous when ocrurriDg with- 
iu III" fMi»iir»>«i''') |>iitt lit ihv, hull. FiuaUy, the expense of iron platos 
('If t»ii(t'ti> fill- iUi: »riri'ir |iJi!miifr Hshh is no great that itapjiears to be 
v-Ur fin Ii4 ('> iHrKlii will) I'^iiiiifKJii Khell, and leave armor-pierciug trials 
tni »> ItilM '(»l«-. 

tftii mu-i-.iiauM iiMt 'if IiIkIi (txpInHivcs in cotnmon fihe1I» three elements 
lliiiat, \iv ('iiiiBiili'nKli (I) lilt! isiivelope, (2) the explot>ive, (3) the igniting 

Dil^'i'liil lor Ihti (!nv(;lop6iH too uncertain to command 
lilt I'i'Miilt iiriiHliglit (Ibf'uvt may be the destruction of 
liM'i' ('X|il(miuii. Kvcn in experimenting, exiR'iience 
I iloiiht m tn Mic <tliariuiter of the projectile shonid he 
ii«ri'li>r(i j|.dvlH<^<l that tliOHo to be ordered be made of 

II. Ih ili'Miiablit thul. HiKtli boclioson iis can he fitted to 
ili'tiiiil nrriinj,'(>nii'ntn for loading. Those of the Ord- 
r Miiirl«<<l "Ordmmce Hcmrd, U. S. Army, Governors 
iillli, IHHN,"inid ".hiimary 7Ui, 1SS9," are well suited 
i'IiiIm, iMiUiU'vi'oi.'uii)iiiuiiduU tbi'ftdoj>tion. They have 
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the Eureka sabot for use in uiuzzle-loatliug guns^ and the following are 
the luore important dimensions. 



Estimated weight in pounds 
Leng;tli of lM»dy in calibers .. 
Kiulius of oo;ival iu calibers . 

Total leugtu in inche-s 

Thickness of walUn inches. . 

Capacity in cubic inches 

Capacity iu pounds of water 



7-inch. 


11-incb. 


120 


430 ^ 


2.75 


2.5 


1.5 


1.5 


20.5 


29 


1.3 


2.25 


IGO 


490 


5.8 


18 



15 inch. 



1,825 
3.5 
1.5 
54.5 
2 
3,348 
124 



As to the explosive, we have now before the Board explosive gela- 
tine, gun cotton, Emmensite, the Schwalni mixture, dynamite, and 
Americanite, or the Smolianiuoff compound. 

Experiments of the kind to be undertaken involve no little time, 
labor, and expense, and they should therefore be restricted to what 
promise ultimate success. This is not the case with the Americanite, 
because the liquid form and the liability to become dangerous through 
evaporation or by lying in store would- forbid its use in the military 
service, unless trials should demonstrate that no other variety free 
from these objections can be so used. That this explosive is liable to 
deterioration has been proved to the satisfaction of your committee by 
the results of a personal examination of a sample left in store at Sandy 
Hook after the trials made by the Ordnance Board in November, 1887. 
This sample is contained in a glass bottle, stored in a magazine of the 
fort. On April 6, 1888, a surface stratum of different appearance from 
that below was noted by Col. Mordecai. It was then half an inch 
'thick. On July 10 it was fifteen thirty-seconds of an inch thick. On 
January 3, 1889, it was fully half an inch thick. On March 26, 1889, 
the date of our inspection, it was seven thirty-seconds of an inch thick, 
the whole height being 6 incihes. Samples of the two strata were then 
carefully taken with a pipette and at once tested with a hammer on an 
iron slab. The upper gave no decrepitation, but the lower acted in all 
respects like pure nitroglycerine, except that it was perhaps a trifle 
less sensitive. Stirring the mixture with a glass rod produced no ap- 
parent change or recombination of the fluid; but at a subsequent ex- 
am ination," on June 1, a great change had occurred. The appearance 
then was for 2 inches at the bottom a white fluid; above that tor about 
1 inch a cloudy combination of white and yellow fluid; the remaining 
iduid to sftrface was of uniform yellow color. An exj)losive possessed 
of such characteristics would be extremely dangerous in a loading 
room, and your committee therefore recommends that the action 
already taken by the Board on March 14th, 1889, in advising that exi)eri- 
ments with this explosive be deferred for the present be adhered to. 
As to dynamite, it is well known to be far more sensitive to shocks 
than others on the list, and as none of the inventors seem to prefer it 
to explosive gelatine for testing their loading devices, it is recom- 
mended that it be left untried for the present. This reduces the list to 
explosive gelatine, gun cotton, Emmensite, and the Schwalm mixture. 

As to the igniting mechanism, the following conditions should be 
fulfilled by a pattern suitable for use in caast defense. The class of 
fuse should be percussion, with base action and a. slight delay action, 
and with a sensitiveness adjusted for a projectile striking the unarmored 
side of a war ship. To insure an explosion of the first order in the 
charge of the shell, a detonating primer of great intensity is essential. 
An initial explosion of mercuric fulminate, say 10 grains, in a large 
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priming charge of dry guu cotton or other high explosive \^11 probably 
be required to insure an explosion of the first order in a nonsensitive 
explosive suited for use in shells (one pound is used with wet gun 
cotton), and provision must be made accordingly. It is recommended 
that the Ordnance Department be requested to give this matter special 
attentipn, as the original devices we have received from inventors 
ai)pear crude and unpractical. If possible, samples of the base fuse of 
Wolff & Co., should be obtained at Walsrode, Germany, as it is claimed 
to fulfill all conditions and to act perfectly. 

From this r^sum6 it appears that the following points are to be in- 
vestigated: 

(1 ) Which is the best explosive for use in shells f — ^To decide this point 
we must consider: (a) safety in handling and storage, regard being had 
to ordinary shocks and friction in handling, to deterioration in store, 
and to extremes of heat and cold 5 (6) Intensity of action when exploded ; 
and {e) Density of loading. Should the trials prove that several vari- 
eties of high explosives can be safely fired in proje<5tiles, the ultimate 
choice between them will depend on these considerations; and they 
should also largely influence the order in which trials are made. Much 
information as to (a) is already in our possession, and the means of 
extending it need not be further considered here. The trials at Willets 
Point probably afford as accurate an idea of intensity of action (6) as 
can be had. They indicate that, assuming dynamite No. 1 as 100, 
exi)losive gelatine is 142, dynamite No, 2 is 83, and gun cotton is 87. 
The corresponding value of Emmensite will soon be determined from 
trials now in progress. As to density of loading, (c), the specific gravity 
of explosive gelatine is about 1.54, that of compressed gun cotton being 
about 1.2, and that of Emmensite No. 1 in the fused form about 1.7.' 
Dynamite No. 1 varies from unity in powder to about 1.6 in compressed 
cartridges. From these figures, and the special devices to prevent 
premature explosions, the density of loading may be computed. 

(2) Is an explosion of the first order ^ or detonation^ assured with the 
different modes of loading proposed by the inventors to prevent premature 
explosion? — To test this matter it is proposed to explode duplicate sets 
of cast-iron shells like those shown on page 229, Report of the Chief of 
Ordnance for 1884 ^caliber, 8-inch ; cavity, 5 inches in diameter and 10 
inches deep; capacity, about 192 cubic inches, or 6.9 pounds of water). 
One set will be charged precisely as proposed by the inventor; the 
other will contain the same amount of the explosive in a compact mass 
with the rest of the cavity sand-filled. The projectiles will ^e placed 
at the bottom of holes about 8 inches in diameter and 4 or 5 feet deep, 
bored in uniform clay soil and tamped with sand. From the measured 
crater radii after the explosion it is believed that a fair idea can be 
formed as to whether the loading devices reduce the order of the explo- 
sion. The following trials of this nature are recommended, all to be 
duplicated, and if necessa)\y more than duplicated, to assure accuracy; 
about forty shells should be provided: 

Four shells to test the Stevens's method of loading with explosive 
gelatine. 

Four shells to test the Graydon-Pratt method of loading with pellets 
of explosive gelatine. 

Four shells to test the Graydon-Pratt method of loading with tubes 
of exi>losive gelatine pellets. 

Four shells to test the relative power of Emmensite in a fused and 
n a coarsely granulated condition. 

Four shells to tost the German mode of packing Wolff' gun cotton 
litii parattine and Carnauba wax (half and half). 



J 
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(3) Will the explosive stand the friction due to rifled motion tchen 
loaded as proposed? — ^To obtain more definite information as to the 
heating effect of this motion than is now available, it is proposed to com- 
municate a high rotary velocity to projectiles by mechanical means, 
and thus to investigate the subject practically. The details of appa- 
ratus for this purpose have not yet been sufficiently studied for definite 
recommendation at this time. A velocity of about 1,400 feet, with 
rifling of one turn in 35 feet, will call for a rotary velocity or 2,400 
turns per minute. 

(4) Will the explosive stand the shock of firing when loaded as proposed 
hy the different inventors f — To test this maiter it is proposed to pur- 
chase one hundred 7-inch and fifty 11-inch projectiles, of the patterns 
described above, and to fire them from the Ames gun and from the 
11-lnch converted muzzle-loading rifle at Sandy Hook. The cost of 
these projectiles is roughly estimated at about $10,000. The methods 
of loading to be tested are the Stevens, the Graydon pellet, and the 
Graydon tube, all with explosive gelatine; also, if thought best, the 
Schwalm explosive. Also the behavior of Emmensite and Wolff* gun 
cotton fired with no special mechanical provisions in the shell — the 
former being packed by fusion and the latter by the German mode of 
melted parafftne. All these experiments should be made by firing at 
long ranges over water, so that a practical test of the effect of rifled 
motion as well as the shock of firing may be had. 

(5) Will the igniting mechanism stand the shock of firing and the rifled 
motion without premature action? — This matter should be tested quite 
independently of the explosive, which may be accomplished by using 
shells charged with powder in a field or siege gun, or perhaps by 
charging several primers in one shell, thus reducing expense. 

(6) Will the igniting mechanism act as desired? — This may be tested 
by firing shells charged with powder. 

(7) Will the shelly without the igniting mechanism^ explode on impact (a) 
with water J {b) with earthy (c) with stone^ (d) with wood or light iron, and (e) 
with iron armor? — Information on some of these points will be obtained 
incidentally, and the others may be left for future consideration. 

This series of trials will determine whether it will be needful to re- 
sort to the complicated and costly double projectiles proposed by some 
inventors — ^information which should be secured before incurring the 
expense of fabricating them. They cover all that appears to be de- 
manded at present, except to test Dr. Cook's device, which, being rather 
an incendiary shell than one to carry a powerful charge of high explo- 
sives, may properly be left for future consideration. 

It is recommended that this serifs of trials be carried out at Sandy 
Hook, except the trials with shells buried in the earth, which should be 
made at Fort Wadsworth or Fort Hamilton, where it may be found 
most convenient to obtain suitable soil. The work sliould be done un- 
der the direction of the Ordnance Department, the Board or some of 
its members visiting the ground from time to time to thoroughly under- 
stand the progress made and to witness the more important experi- 
ments. 

EespectfuUy submitted. 

Henry L. Abbot, 
Colonel of Engineers, Brevet Brigadier- General. 

A. MORDECAI, 

Lieutenant- Colonel, Ordnance Department 

Maj. Gen. John M. Schofield, 

President Board of Ordnance and Fortification* 
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ITeit Tobk CiTTy Oet*)her 12^ 1391. 

f^z^f,ftxt,'. 1u ^ymi'pli^wf'. with the r«^>Iati«>ii of the B«xinl at it>s last 
*<»^vi/>n. f l*^ r'/>mmif.r>:^ rt^ hi;^h expUmive* ha.-* the h«>n«>r to sobmit the 
ftp*.Wr*Viuu: r^i^^Tf. oj*^K> thfr work j*^:f'OinpIi.*h#^ •Inrin^ the ***niS4>DS of 1890 
An4 J.KffL v^fh r^^/ymm^ridatioFM f#irtb«rfiirtLf'rpnie'^«rt'Tirion«>f the trials. 

'n>^ Tfi/fN w^f^ e,ff%uhuXirf\ nnder the direi-tion of t lie Chief of Ord- 
\U'A.\\e4K^ 9t>uA rMn;*Jly iri ttie pre:*em:e of N*th memljers of the eomniittee. 
7h^ ff^\ffff1^ h#f^";pitb /^ r'oL Moftleeai, Cajft. Shaler^ and i'apt. Heath 
i^^\p\Ay »U tv^i^*Mn\ di^tail^, arid the following tablt* i>res**nts a eonsoli- 
d>i f ^/J /♦I'rN^f f ^•/'t Aff Sirrnufii4:^l aM to render diri4:ns>ion easy. The first trial 
ju?!'* rr»;»/l^ mi y\ri(ffi?it 2<l, l^Ki, and the la^t on ^k?I>temlJer 12. 1891. 

7 h#' ^^'^t4'fH\ n4'4fjf4', of the investigation undertaken by the Bosird is suf- 
ft/ if^'riMy **^. f/jTth Ml thefirelifriinaryreiKirtof this e«>mniittee, dated June 
*/, M^^i/ I'nexj^'^rte/I delays in obtaining luateriaLs for the projeeted 
ftmU h?»ve fwrnm^AX^ and thn.H far experiments have been restricted to 
h4*H*U ( \ ;, (2)^ and (4), and indeed chiefly to head (:!} of that rei>ort. Tlieir 
4'hi%m4'U*v \n Uins Mtated: 

T/^ |4tf> ^ht'iUt^r ;»n #;xpUwioti of tfi« finit onlf^r, or detonation, is assured with the 
^liff'tM»t uuttU'.n of UfH4Uutii |»rofK»M^I by the inventorrt, it is ])roi>o(»ed to explode 
4\njtU<»h' «mU 4ff f'.ut^l \r*tti nUttWn like thr^Me Mhown on jia/^e 229, Rt'port of the Chief of 
fffflititut'*' Utf IMM (t'n\ih*''rTf H Uu'U ; i;avity, 5 inches in diameter and 10 inches deep; 
/'»|r)i/'My, rthoiit. Uf2 *',tthU', UicUfMf or ft.9 pounds of water). One set to be charjijed 
jttt^f'tfit'iy m pnt\t*m4*,4t by iht; inventor; the other to contain the same amount of the 
^<p|/miv^ \u ti t'^ftfttttu'i iiifim with the rest of the cavity sand-tilled. The projectiles 
ii^Ui )m \tifmMi tU tlie )niiUiut of holers about 8 incites in diameter and 4 or 5 feet dee]>, 
b/rMul hf iitt\fitrw clay and tainpc/<l with sand. From the measured crater radii after 
f Im< f'^pjoiion It In tidiftvcd that a fair idea can be formed as to whether the loadiu^r 
i\f^)ft^ mu1mci5 i\ui Older of the explosion. 

TIm* ir\n\H w<er« made, near the old redoubt at Fort Hanultoii. The 
UwnnutvuwuiH of vntU^v nwlii we>re made with a^jcuracy, tlie border be 
liitf di^flni'd by the brok<^ii eilgew of tiie turf which covered the site 
HeliM'ted. TIiIk meaHuremeiit wjih assiHted l)y the use of a frame of radial 
iirmH, mndi* of wood ainl phieed by range flags exactly over the hole 
o(M'ii|)lcd by tliesliell. KIglit radii were thus measured a ud recorded, 
I he iiMMiii appcitrhig in the table below and the single mcnsurements in 
IIm* dotuHed leportH. Ah the cavity of the shell Avas in all cases filled, 
UN iieaiiy an priicticable, the number of pounds of the explosive used 
Mll'oi'dH nil iijipi'oximnte clue to the density of loading allowed by the 
dlll'iM'oiii iiMMles proposed by the iuvoutora. 

11ie formula used in the analysis is the usual expression for land 
liiltM'M, the (•oefllcient, i\, being derived from certain recorded English 
f'XporlmeulM with high exph)sives tired in sub terra shells, together with 
file prt^Hminary trial nuirked No. 1 in the table. This formula is the 
following. In which ilenotes the charge ofexplosive gelatine in pounds; 
li, the length of the line of least resistance in feet; and R, the crater 
radlUH In leet». The sign of (UL) in the second member must be care- 
hilly noted. 

0=/,(L+J(ll-L))' 

Ve iveeuraey of this formula is attested by the fifth, sixih^ seventh, 
•h| and ninth trials, none of which were used in deriving the 
elentt Tlie peiventagi^ of ernn* shown by these triiUs is re-sixH*- 
y^- 1, +2, +0,5, — 1\ and +4.-i per cent. These lire the only 
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direct comparisons made, but th^y are deemed sufficient to establivsh 
the general accuracy for charges of 10 pounds or less. 

Another matter in this connection demands attention. The energy 
developed by an explosion is expended (I) upon the iron shell, and (2) 
in the formation of a crater. The latter only can be measured. In. the 
intercomparison of diiferent charges and different e^^plosives it there- 
fore becomes important to determine the relative, and as nearly as may 
be, the absolute values of (1) and (2), exj^ressed in jjounds, of explosive 
gelatine required to do the work. 

With this object in view four trials (Nos. 30, 31, 32, and 33) were made 
to compare the crater-forming power of 10 pounds of explosive gelatine 
contained in light tin cans (offering no sensible resistance) with that 
exhibited when contained in the cast-iron shells adopted for these trials. 
The figures in the table below show that trial ^o. 31 differed widely 
from the other three, suggesting some error in estimating tlie exact 
boundary of the crater in that case. Applying Pierce's criterion for 
the rejection of doubtful observations^ this record is thrown out, leaving 
as the means of the other three 10.39 pounds, with a probable error of O.^i 4 
pounds. Hence the crater-foi^ming charge, 10 pounds, fired in a tin can 
is the equivalent of 10.4 pounds fired in the standard cast-iron shell. In 
other words, rather less than 4 per cent of the energy developed by the 
explosion of 10 pounds of explosive gelatine is absorbed in the destruc- 
tion of the shell enveloi)e, thus escaping measurement in the crater 
formed by the exi)losion. As this measured part is so small absolutely, 
and as it affects probably to a nearly equal amount all the comi)arative 
measurements and the computations based thereon, it may safely be 
neglected in the discussion of the following table: 



No. 

of 

trial. 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

27 

12 

13 

14 

15 

16 

19 

20 

17 

18 

21 

22 

23 

24 

25 

26 

28 

29 

30 

31 

32 

33 

34 

35 

36 



Explosive (with per cent of 
camplior). 



Explosive gelatine, 2 per cent 

do 

Exi>lo8ive gelatine, 4 per cent 

do 

do 

Explosive gelatine, 2 percent 
Explosive gelatine, 4 percent 

do .. 

do 

do 

do 

do 

Emmensite 

.......do 

.-»..-do 

WalsBode wet gun cotton 

do 

do 

do , 

do 

do 

do 

do 

Rackarock 

do 

do 

do 

Explosive gelatine. 4per cent 
do.- 



Mode of packing. 



.do 

.do. 

.do 

.do. 

.do. 

.do, 

.do. 



None 

Stevens' damp 

do 

do 

None 

do 

do 

do 

do 

Gray don 

-do 

Gray don modified . 

None 

do 



do 

do 

.do 

do 

.do 



C. wax and Paraffine. 

do 

do 

do 

None 

do 

do 

do 

In tin can 

do 



..;... do 

do 

do 

do 

Longitud. diapli. 

do 

do 



Charge, 



Pounds. 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
7.69 
7.69 
7.70 
7.70 
0.78 
9.81 
9.81 
9.81 
6.1 
0.23 
6.23 
6. 23 
6.20 
6.20 
6.23 
6.23 
12.06 
12.0 
12.03 
12.0 
10.0 
10.0 
10.0 
10.0 
10.6 
10.0 
10.0 
10.0 
10.0 



Line of 
least 
resist- 
ance. 

Feet. 
7.0 



4. 
4. 
4. 
4. 
4. 
4. 
4. 



8 

8 

8 

8 

85 

8 

825 
4.8 
4.8 
4.8 
4.86 
4.75 
4.7 
4.8 
4.7 
3. 875 
3. 825 
3.875 
3.8 
3.8 
3.875 
3.9 
4.875 
4.875 
4.85 
4.8 
4.8 
4.8 
4.65 
4.71 
4.76 
5.18 
4.75 
4.75 
4.00 



Ob- 
served 
crater 
radius. 



Feet. 
4.1)0 
5.13 
5.14 
5.15 
5.62 
5.68 
5.66 
5.07 
5.20 

None . 

. . .do .. 

...do .. 
4.63 
4.75 
4.09 
2.90 
3.97 
3.93 
3.67 
3.10 

. 3.83 
3.97 
4.00 
5.69 
5.50 
5.32 
5.52 

None . 

...do .. 
5.81 
6.69 
5.80 
5.54 
5.95 
5.58 
5.26 



Explo- 
sive gela- 
tine l»y 
formuta. 



Pounds. 
8.08 
7.76 
7.81 
7.85 
9.89 

10.22 

10.06 
7.53 
8.03 
Burned . 

...do 

...do 

5.90 
6.27 
4.30 
2.62 
3.65 
3.54 
2.97 
1.91 
3.28 
3.65 
3.74 

10.29 

9.38 

8.56 

9.42 

Burned . 

...do 

10.63 
*15.71 

10.73 
9. 82 

11.48 
9.26 
8.37 



Aver- 

age. 



7.81 

10.06 
^ 7.78 

5.49 
3.19 

3.14 

\ 9.41 




* Eojoct. 
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CaBMoflct. 



Prffcj^Vm^ now to the analysis of the results of the trials, each special 
o)jj«;«rt will \9e c;oij.sidered in tarn. 



THE STETENS PACKLXG. 



Xr^ made public, at request of 3Ir, Stevens. 



In view of the fore^oin/^, and of the trials already made at the United 
8tateH jirovin^ ^onnd with Mr. Stevens's shell fired from gnns, the com- 
mittee dcKjH not rcMjommend any farther experiments with his method of 
pa^^king, until it has been tested on the rotating machine. 

THE GBAYDON PACKING. 

• 

Thewhole interiorof the shell was lined with alayer of asbei^tos paper, 
0,25 of an inch thick. The explosive charge was separated between 
tbrC/C CM>fnpartnient8, one hemispherical and two cylindrical in form, by 
two tnaSH disks placed at right angles to the axis of the shell. These 
disks were 0.()9 of an inch thick, and were pierced by many holes. They 
were supported by a central brass tube, which was half an inch in di- 
auiet/Cr, 8.25 inches long, and 0.063 of an inch thick. It was pierced 
with fllty-six small holes opening into the two cylindrical compartments. 
Tliis ttib(? contained at trial No. 10 a priming charge of about 225^rain8 
of rifle j)ow(ler, ignited by an electric primer charged with 4 grains of 
ml'.rcuric fulminate, placed at one end. In trial No. 11 the priming 
cJiarge was about 197 grains of rifle powder, ignited by an electric 
primer jilaced at one end and charged with 24 grains of mercuric ful- 
niiiuite. The total weight of asbestos was about 1.5 pounds, and of the 
brass parts 1.1 pounds. The explosive charge (explosive gelatine) was 
nia<h5 in pellets about an inch long and half an inch square, wrapped in 
light manilla l)a})er, with the ends folded and the whole coated with par- 
HDlne. The entire cavity of the shell was filled. The loading was done 
by (3ai)t. »Ju(lson, representing the company. 

As shown by the foregoing table, both of these charges failed to de- 
t/Oiiate, but burned with a strong name, giving off nitrous fumes and 

* *te and later bluish smoke that cleared the hole of the sand tamping, 
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but created no crater. The cast-ir4*n shell was fractured, and a small 
cavity from 26 to 29 inches in diameter was formed in the earth about it. 

At the twenty-seventh trial this packing was modified as follows, by 
Capt. Judson: The asbestos lining was retained, but the tube and disks 
were replaced by a double tube of tin. The inner of these tubes con- 
tained the priming charge of rifle powder, ignited by a 24-grain mer- 
curie fubninate primer; the outer tube was designed to delay the explo- 
sion wh'en fired from a gun by allowing the inner tube, held in position 
by a spring, to move forward and explode a cap at impact with the target. 
This mechanism represented the kind of fuse proposed by the company 
for use in shell firing. The result of the experiment was the same as 
before. The charge burned but did not detonate. 

These trials have satisfied your committee that this mode of packing 
shells with high explosives can not be trusted to secure an explosion of 
the first order unless the explqsive be of a dangerously sensitive charac- 
ter, and therefore that no trial of the device should be made from guns. 

TRIALS WITH EMMENSITE. 

No packing was used, none being deemed necessary by the inventor 
when this explosive is fired from guns. Dr. Emmens was represented 
by his son and his agent, Mr. Strong. These gentlemen loaded the 
shells, ramming the Emmensite to a solid mass with the handle of a 
pickax, without care to avoid shocks. 

The grade of Emmensite used in these experiments is that known as 
No. 259. It has a pale yellow color and a strong smell of nitrobenzol. 
It was stated to contain picric acid, dinitro-benzene, ammonium nitrate, 
and sodium nitrate. It was packed in parafl&ned paper and inclosed in 
tin cans, but exhibited a tendency to cake. This grade is designed 
specially for military use, being unmecessarily expensive for ordinary 
blasting. 

The subterra trials with Emmensite were chiefly designed to afford 

data for judging of the relative energy developed by this and other 

high explosives. The following results were obtained: A charge of 

9.81 pounds of the grade tested proved, in three trials, to be equally 

effective in moving the earth above the charge as 5.9 pounds, 6.27 

pounds, and 4.30 pounds of explosive gelatine, respectively. These 

figures indicate considerable variations in the strength of the different 

charges, but if we may adopt the mean, or 5.49 pounds, as the true 

5.49 
equivalent, the desired ratio is Q-gT-, or 0.56 of the power of explosive 

gelatine (0.80 of that of dynamite No. 1). 

These figures indicate that this explosive ranks with gnn cotton in 
explosive energy, while the rough handling to which it may be safely 
subjected, and the favorable results already obtained in small guns by 
Maj. McKee, led the committee to place it at the head of the list for trial 
in shells fired from cannon. The first three shells received from the 
manufacturers were therefore devoted to this purpose, and on July 22, 
1891, they were successfully fired at Sandy Hook. The gun was a 7-inch 
Ames muzzle-loading rifle. The propelling charges were 23, 23, and 25 
pounds of Dupont's hexagonal E. V. K. powder. The shells contained 
8.4 pounds, 7.6 pounds, and 7.4 pounds of Emmensite No. 259, respect- 
ively, their total weight being about 135.5 pounds. The elevation was 
uniformly 11°. The pressure in the bore, determined subsequently 
by duplicate shots, was about 30,000 x)oun(ls per square inch, and the 
initial velocity about l,42p feet per second. The shells contained ' 
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fuses and tlioy all fell in the water at long ranges without exploding, 
thus resisting successfully both the initial shot in the bore and all the 
effects of rotation due to the rifling. Euiniensite is evidently worthy of 
further trials so soon as suitable larger shells for the purijose are avail- 
able. 

TRIALS WITH WET GUN COTTON. 

Tlie object of these trials was to determine how much, if any, loss in 
explosive energy is caused by the method of packing the charge with 
l)arafiine and Oarnauba wax, in the manner adopted by Germany and 
Italy. 

Four shells were fired loaded with 6 pounds of Walsrode wet gun 
cottou, ignited by a 24-grain mercuric-fulminate primer bedded in from 
0.10 to 0.23 pounds of dry gun cotton. Detonation occurred in each 
case, showing that the charge exerted equal earth-lifting force with 3.19 
l)ounds of explosive gelatine. Four other shells were then fired loaded 
with 6 pounds of wet gun cotton packed with 1.5 pounds of paraftiiie 
and 1.5 pounds of Oarnauba wax, melted together and filling the inter- 
stices of the charge; detonation was obtained by a 24-grain mercuric- 
fulminate primer bedded in 0.23 pounds of dry gun cotton and placed at 
the end of the charge. The mean earth-lifting force developed was 
equivalent to that of 3.15 pounds of explosive gelatine, showing by 
comparison with the above that no sensible loss of energy resulted from 
the mode of packing. A direct comparison of the mean crater radii — 
3.02 feet and 3.74 feet, resx)ectively— ^suggests the same conclusion, 
which may thus be regarded as established. 

These eight trials also denote that wet gun cotton (15 per cent of 

3 17 
water) has -i_=0.51 of the explosive energy of explosive gelatine; or 

0.73 of that of dynamite !N^o. 1. . Gen. Abbot's ratio for charges of 
dry gun cotton fired under water at Willets Point is 0.87, which cor- 
rected for 15 per cent of water in the charge becomes 0.74, to compare 
with the above. 

Experiments were made to determine the amount of the loss of water 
from evaporation to which Walsrode wet gun cotton is subject when 
removed from the sealed metallic i)acking cases and exposed to dry air. 
A charge of 49.755 grams said to contain 15 i)er cent of water 
was thus exposed with the following result: Total loss in one day, 
4.075 grams; in three days 6.945 grams; in four days^ 7.345 
grams; in six days, 7.485 grams; in ten days, 7.545 grams. As 
the reported amount of water was only 7.46 grams originally, and as# 
this sample had been removed from a sealed can and kept in a damp 
])lace for eight days before this measurement was made, these figures 
demonstrate that Walsrode wet gun cotton must be kept sealed, or 
loaded in air-tight shells, to retain the moisture. 

As the trials above reported indicate that this mode of packing with 
paraffine and Carnauba wax does not cause a loss of explosive energy 
when shells are loaded with wet gun cotton, and as the explosive has 
been used by Germany and by Italy as suitable for this purpose, an early 
trial in shells fired from guns is recommended. 

TRIALS WITH RACKAROCK. 

Messrs. Gillespie and Brouchaud propose to use this explosive in shells 
fired from powder guns, the dinitro-benzol being contained in a glass 
•"^'">i)tacle bedded in the potassium chlorate and broken by the shock 
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of discharge. They trust for the proper mixing of the ingredients (1) 
to the great pressure developed by a movable part of the shell when 
the charge of gunpowder in the gun is ignited, and (2) to the centriftigal 
force due to the rapid revolution of the projectile during its flight. 
Obviously, no test of this mode of mixing is possible with stationary 
shells. A few trials, however, were made to compare the explosive en- 
ergy of rackarock with that of other high explosives when fired in 
buried shells. As no special mode of packing is proposed by those in- 
ventors, none was used in these trials, which were made in their pres- 
ence, the shells being loaded by them. It was stated that about 5 per 
cent of red mineral paint had been added to the potassium chlorate, in 
order to promote rai)id absorption. The proportion of the ingredients 
adopted was ten parts of the solid, by weight, to two and one-half of 
the liquid, and the mixing is done in a manner to secure uniformity. 
In loading, the bags were removed and the charge was rammed solidly 
in the shell without any lining. A coat of common glue is used by the 
company to protect the primers against the liquid. The detonators 
used in these trials consisted of 24-grain mercuric fulminate i)rimers, 
bedded sometimes in one and sometimes in three IJ-ounce disks of diy 
gun cotton protected against the liquid by a wrapping of paraffined pa- 
per. These were sometimes placed centrally and sometimes at one end 
of the charge. Full detonation was ajiparently caused in each case. 

Considerable variation in energy is shown by the table, but if the 
mean may be accepted as normal the strength of the explosive as com- 

' 9.41 

pared with that of explosive gelatine is given by the ratio j^jy) or 0.78. 

As compared with dynamite iN'o. 1 this ratio becomes 1.11. The racka- 
rock used at the explosion at Flood Rock, tested under water at Wil- 
lets Point by Gen. Abbot, gave 1.08 for the latter ratio. Eackarock is, 
therefore, to be regarded as a very powerful explosive, and as the pro- 
posed mode of mixing solid and liquid ingredients during the flight of 
the projectile is novel, it appears worthy of test in shells fijred from 
powder guns; but as there will always be a possibility of accidentjil 
leakage in shells so charged, the effect of the concussion and rotation 
upon the explosive itself must ultimately be determined. 13anger from 
friction is specially to be apprehended from explosives of the potassium 
chlorate class, and it is therefore recommended that trials with racka- 
rock be next continued on the rotating machine, now in preparation, as 
soon as it is received. 

INVESTIGATIONS WITH EXPLOSIVE GELATINE. 

Explosive gelatine possesses so great merits in respect to intensity of 
action^ density of loading, and a sensitiveness admitting of regulation 
by the addition of suitable percentages of camphor, that, although trials 
at Sandy Hook in former years proved unsatisfactory, the Board a])- 
proved the recommendation of the committee that the investigation be 
continued. For this purpose, and more generally for use with other ex- 
plosives if necessary, a study has been made experimentally with a view 
to prevent rotation or compression of the mass by subdividing the 
charge; and this in such a manner as not to interfere with full detona- 
tion under the action of the fuse. Shells subdivided by logitudinal dia-. 
phragms, by transverse diaphragms, and by a combination of longitudi- 
nal and transverse diaphragms have been tested successfully. The fun- 
damental idea was to imbed the detonating fuse in a sufficient mass of 
the explosiye to insure the detonation of the entire charge, although 
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craters, is less than, but not very unlike, that performed by the two 

corresponding charges of United States rifle powder having the same 

volume. 

There is no reason to suppose that the black powder (United States 

rifle) failed to fiilly bum; and its strength as compared with explosive 

gelatine for work of this nature (crater-forming) would, therefore, be 

1 93 
indicated approximately by the ratio -^-^ = 0.26 if it could be assumed 

7.0 

that the energy expended upon the shell- itself is the same with both 
explosives. But this assumption is inadmissible since the iron frag- 
ments are much less disrupted by the charge of black powder. The 
limit of this ratio, however, may be computed from the experiments 
already discussed, showing that about 0.4 of a pound of explosive gela- 
tine is expended in disrupting the shell itself. If no work whatever were 

thus expended by the powder, the ratio would become ' ^ ' =0.20. 

In other words, these experiments indicate that, for forming shell- 
craters in earth, explosive gelatine, pound for pound, is more than four 
times and less than five times as effective as United States rifle powder. 
Its greater density of loading, as 10 to 7.5, still farther adds to this 
marked superiority for such work. 

TRIALS WITH PERUNITE (TERRORITE). 

The samples tested were prepared by the inventer. Prof. Mendeleff^ 
who with his assistant, Mr. Gerdes, was present at the trials, to represent 
the California Explosive Company. The desirable features of two 
patents (perunite and terrorite) were combined in the explosives as 
presented, which Prof. Mendeleff stated represented the best for the 
military service which could be submitted by the comi^any. The sam- 
ples were four in number, marked A, B, C, and D. 

Sample A was prepared in California. To 80 volumes of nitroglycerine, 
purified as described in liis patent (sp. gr. 1.0), is added 10 volumes of 
nitroethyl (sp. gr. 0.60) and 10 volumes of nitromethyl (sp. gr. 0.789). 
The compound (sp. gr. 1.4) is a clear, colorless liquid and must be kei)t 
tightly corked. 

Sample B was prepared at Fort Hamilton by adding 8 per cent of 
specially prepared pyroxiline te sample A and allowing it te dissolve 
at the temperature of the air. This action could have been expedited 
by the use of an air pump. A trace (2 grains to the half gallon) of red 
aniline dye was added to aid in detecting leakages and spillings. The 
explosive thus prepared was a fluid not of homogeneous density; in 
pouring from a bottle it ran sometimes like thick oil; at other times it 
appeared to clog; again it flowed freely almost like water, although 
this occurred rarely. It was -stated that sample B can be exploded with 
an ordinary powder cartridge, and that it was believed to be stronger 
than either C or D. 

Sample C was also prepared at Fort Hamilton by adding 12 per cent 
of specially prepared pyroxiline, 2 per cent of camphor, and a trace of 
aniline dye to sample A, and allowing the materials to thicken at the 
temperature of the air. The use of an air pump would have reduced 
the time required. This sample was more pasty than B, but it showed^ 
traces of pyroxiline not fuUy dissolved, and when removed from the' 
cool magazine it became decidedly more fluid. It was loaded in the 
shells by pouring, moving like thick honey with wax floating therein. 
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with rackarock having the ingredients mixed; and that if the results 
are favorable the trials be continued in shells fired from powder guns. 
Sufficient progress has been made in these subterra trials to warrant 
a, classification of the explosives, already tested, according to their 
relative merit in shells designed to form craters in earthen parapets — 
upon the assumption (by no means established) that modes can be de- 

. vised for firing them safely without reducing their natural density of 
loading. This relative merit is shown by the product of their relative 
earth-Hfting power, as above determined, by their weights when charged 
in the standard shell cavity (192 cubic inches). These figures of course 

. are chiefly of practical value as indicating in what direction experi- 
ments s^hould be pushed. They are the following: 

PeruniteB 1.44x12.2=17.57 

Perunite C . - 1.28x12.2=15.61 

PeraniteD 1.12x12.2=13.66 

Explosive gelatine 1.00 X 10.0= 10. 00 

Rackarock 0.78x12.0= 9.36 

Emmensite 0.56X 9.8= 5.49 

Gun cotton 0.51X 6.2= 3.16 

United States rifle powder 0.23X 7.5= 1.72 

The following programme is suggested for the continuation ot the 
trials in the early future: 

With subterra shells, — Such tests as may be needed from time to time 
to determine the merits of any new explosive or new modes of charg- 
ing which may be approved for trial by the board. 

With the rotating ma^chine, — ^A suf&cient number of trials to determine 
whether the danger of premature explosion is to be apprehended from 
the rotation caused by the rifling when shells thus charged are fired 
from powder guns : (1) With explosive gelatine in shells having longi- 
tudinal and transverse diaphragms combined 5 (2) in shells without 
diaphragms containing wet gun cotton packed with paraflfine and Car- 
naubawax; (3) in similar shells containing Emmensite; (4) in similar 
shells containing rackarock mixed; and (5) in similar shells containing 
explosive gelatine packed according to the Stevens method. 

With the 7-inch mtizzle-loading rifle. — (a) Ten shells, with diaphragms 
as above, loaded with explosive gelatine containing 4 per cent of cam- 
phor. Firing to be over water, with propelling charges of about 
25 pounds of Duponf s hexagonal B. V. K. powder, or its equivalent, 
with an elevation of about 11°, and without a fuse, (b) Five shells, 
without diaphragms, charged with wet gun cotton packed with parafilne 
and Camauba wax, under si^iilar conditions, (c) If previously success- 
ful on the rotating machine, five charges of rackarock with ingredients 
mixed. 

With the 11-inch muzzle-loading rifle, — ^Ten shells to be fired loaded 
with Emmensite, ten more loaded with wet gun cotton, and ten with ex- 
plosive gelatine, when these explosives have passed a successful test in 
the 7-inch rifle. The charge in all cases to be regulated to give as 
severe a shock and as high an initial velocity as the gun will bear; no 
fuses to be used; the range to be over water, and the firing to be done 
at rather high angles of elevation. 

Fuses with shells charged with high explosives. — It is regarded by the 
committee as extremely important to prosecute the trials recommended 
in the first report so soon as samples can be procured. 

Remarks. — In order to carry out this programme special shell must be 
provided for use in the rotating machine. It is thought that when 
diaphragms are to be used the shell should have octagonal cavities, and 
that the others should be cylindrical in form, In all of them therough- 

H, Ex, 12 6 
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ness of the interior surface sbould correspond to that of the ordinary 
service shell. In order to determine the advantageous thickness of 
diaphragm, several different thicknesses should be tried with charges 
of dry sand. Two shells for diaphragms and three without them will 
probably be sufficient. 

As Euunensite has already been tried in the 7-inch and smaller guns, 
Jts test in the 11-inch gun can be proceeded witli at once. The other 
trials in the 11-inch gun should follow corresponding trials in the 7-inch 
gun and on the rotating machine. 

In the conduct of these experiments discretion must be used in mak- 
ing a greater or less number of trials, without too rigid an adherence to 
the programme as laid down. 
Eespectfiilly submitted, 

Hbnby L, Abbot, 
Colonel of Engineers^ 
Brevet Brigadier General^ TJ. 8. Army. 

A. MOBPEOAI, 

Cohnely Ordnance Department^ U, 8. Army. 

Mgg. Gen. John M. Sohofield, 

President Board of Ordnance and Fortification. 
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[House Ex. Doo. No. 148, Fifty-flrst Congress, first session.] 



TESTING AND PROVINO HEAVY ORDNANCE. 



LETTER FROM THE SECRETARY OF WAR, TRANSMITTING A REPORT OF THE BOARD 
OF ORDNANCE AND FORTIFICATION RELATIVE TO A SITE FOB TESTING AND 
PROYING HEAVY ORDNANCE, 



War Department, 
Washington City^ January 22, 1890. 

Tlie Speaker of the House of Eepresentativbs : 

The Secretary of War has the honor to trausmit to Congress the 
report of the Board of Ordnance and Fortitication, dated January 18, 
1890, and accompanying papers, made in compliance with so nmch of 
the act making appropriations for the support of the Army for the 
fiscal year ending June 30, 1890 (25 Stat., 833) as requires an examina^ 
tion and report "upon a site or sites for ordnance testing and proving 
ground to be used in the testing and proving of heavy ordnance, hav- 
ing in view in the selection of said site or sites their accessibility by 
land and water, means of transportation, and suitability for the pur- 
pose intended, and also the actual and reasonable cost, and the value of 
the laud embraced in said site or sites, and the least sum for which the 
same can be procured." 

Eedfield Proctor, 

/Secretary of War, 



Board of Ordnance and Fortification, 

War Department, 
WasMngtOHy D. 0., January 18, 1890. 

Sir : As directed by the act of Congress making appropriations for 
the support of the Army for the fiscal year ending June 30, 1890, and 
for other purposes, the Board of Ordnance and Fortification has made 
an examination of "a site or sites for ordnance testing and 'proving 
ground to be used in the testing and proving of heavy ordnance, hav- 
ing in view in the selection of said site or sites their accessibility by 
land and water, means of transportation, and suitabiUty for the purpose 
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intended, and also the actual and reasonable cost, and the value of the 
land embraced in said site or sites, and the least sum tor which the same 
can be procured ;" and has now the honor to submit the following re- 
port thereon. 

The work to be done at an ordnance testing and proving ground is 
of two distinct classes, which if necessary may be performed at two 
different sites. Thus every gun, before issue for service, must be fired 
a few times to verifj' the perfection of the breech mechanism and 
the proper adjustment of the several parts of which it is composed. 
This is simply to prove the guns when fired with 8ervice charges, and 
can be done at any site that fulfills the following; conditions: 

(a) It should be in the near vicinity of the gun factory, with ready 
means of intercommunication. This would reduce the loss of time and 
cost of transfers to a minimum, and would enable slight corrections to be 
made in the same shops and by the same workmen who have fabricated 
the guns. 

{b) The area must be large enough, when provided with Suitable 
butts, to guard against accidents which may be caused in the neighbor- 
hood by projectiles escaping from control. 

(c) Sufficient space should intervene between the firing point and 
private establishments, to prevent the noise from being an annoyance 
to the population. As the distance between tbe guns and the butts 
will always be limited to a few hundred yards, an extensive tract is 
not necessar^^ for this purpose; an area of about 4 square miles, in 
approximately a circular shape, will, if situated in a sparsely-populated 
district, fulfill the requirements. 

The other class of work for which an ordnance proving ground is 
necessary is of entirely a different character. It comprises a thorough 
and exhaustive test of new types of guns, new carriages on which to 
mount them, new explosives, new fuzes and igniting mechanism, armor 
plates of new types and samples delivered for test by manufacturers, 
new devices for protecting guns against hostile fire, in a word, the 
researches demauded by modern progress in developing the countless 
varieties of new war material. 

Doubtless, if it were practicable to combine these two classes of work 
at a single site, the best solution of the problem of where to select an 
ordnance proving ground would be reached, but a personal examina- 
tion of the vicinity of the new gun factory at Watervliet Arsenal has 
convinced the Board that this can not be done. Two sites are demauded 
for efficient service. 

The following conditions should be fulfilled by a site suited to the 
general investigations indicated above. 

(1) As to dimensions. — Unless the tract be separated by water from 
land in the vicinity, considerable width is needful to avoid danger to 
surrounding property. Projectiles are liable to erratic flights, espe- 
cially after the first graze, and the fragments caused by bursting charges 
of high explosives in shells KcatU*r over a wide area. Two miles is by 
no means an excessive estimate lor the width required. As to length, 
certain facts are to be considered. By far the greater part of the fir- 
ing will be at comparatively short ranges ; for such ranges are best 
adapted to the determination of initial velocity and accuracy of flight 
and to testing armor plates and new types of fortification. It is true 
that proji^ctiles now have a flight of 10 miles and upward, but these ex- 
^'''^me ranges can be computeil by modern improved methods with suflt- 
^ accuracy to meet inoht ])ractical demands. To throw light u|>ou 
Important matter of the length needful for a modem proving 
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ffronnd, the Board bas made an analysis of all published firing at the 
Krupp range at Meppen, from the beginning of the trials (here in 1877 
to October, 1889. These publications show that 5,944 shots, or G8 per 
cent., were fired at ranges loss than 3,000 meters ; 1,526 shots, or 17 per 
cent , at ranges between 3.000 and 6,000 meters; 1,097 shots, or 13 per 
cent., at ranges between 6,000 and 9,000 meters; and 1U6 shots, or 2 
per cent., at ranges exceeding 9,000 meters (5.5 miles). Also that of 
the shots fired at ranges exceeding 3,000 meters, by far the greater 
nnmber were fired in the years 1880, 1881 and 1882, when the accuracy 
of trajectory formulae at long ranges was under experimental study. 
Thus of the 1,526 shots fired at ranges between 3,000 and 6,000 meters, 
962, or 63 i)er cent., were fired in these years; of the 1,097 shots fired 
at ranges between 6,000 and 9,000 meters, 898, or 8 * i)er cent., were 
fired in the same three years ; and of the 196 shots fired at ranges ex- 
ceeding 9,000 meters, 115, or 59 per cent., were also then fired. These 
figures indicate that if facilities for occasionally firing at extreme ranges 
over water exist, a land range ten miles in length can not be regarded 
as imperatively demanded — indeed that a much less length may snfiice. 
This conclusion is also reached by considering in some detail the 
classes of fire, three in number, demanded by a modern proving and 
experimental ground, viz: 

(a) Firing required in testing the endurance of a gun, including the 
working of its parts in continued practice; the initial velocity of pro- 
jectiles, or in general any question wherein the nature of their flight 
bas not to be considered. This would be " butt firing," and would be 
confined within 300 yards. 

(b) Such firing as is required in determining the measure of accuracy 
of a cannon ; comprising both the comparative accuracy at dift'erent 
stages of the test and the relative accuracy of different systems ; exam- 
inations of the fire of canister and shrapnel, and the general flight of 
projectiles, etc. For these purposes the limit of range can be taken at 
4,500 yards. 

(c) The fire used in determining the capability of a gun arfto range, 
or the range corresponding to a given charge and elevation, as in veri- 
fying range tables, etc. The limit of distance desirable can here be 
jjlaced at 15,000 yards, or about 8 J miles. 

The great ranges over land heretofore desirable in solving ballistic 
problems may be considered as no longer essential; at least, they have 
become of secondary importance. This class of fire can be over water, 
as by employing a long base line the errors arising from the use of 
plane tables will not be great. 

In vertical firing, as with mortars, it is advantageous to have a land 
range of some 6,000 yards, but this need not be over level or uninter- 
rupted ground. The limit of land range for this class of fire may there- 
fore be taken at about 3J miles. 

(2) As to the topographical features. — A generally level tract is needed, 
free from bogs, forests, and undergrowth, especially of a character which 
would entail the delays and cost of frequent removal. The soil must 
be suitable for the erection of repair-shops, magazines, laboratories, 
platforms for heavy guns, proving butts, targets, including armored 
structures, bombproofs, railways, roads, and quarters for the men 
employed. Sand for the butts should be abundant. The tract must 
not be traversed by railroads or important routes of communication. 
^Finally, a large sheet of water, over which firing can be had, is indis- 
pensable for testing shells charged with high explosives, shrapnel, sea- 
ooaat fuzeS) and other new material. Becent developments have made 
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this condition more imperative than heretofore, and any Bite not pos- 
Bepsing snch a sheet of water should now be rejected as fatally defective. 

(3) As to surroundings, — The proving ground should be situated at an 
absolutely safe distance from towns, villages, pleasure resorts, and ag ' 
ricultural districts, present or prospective, but it should also be easily 
accessible both by rail and by water from general workshops and 
depots of supply. The water route and a good local harbor where 
large vessels may lie in safety are specially important, since guns and 
other heavy material must be received and shii>ped at any time with- 
out danger or delay. The site should also be in good protective rela- 
tions with the general system of coast and frontier defense; otherwise 
it would be liable to destruction at the outbreak of war, when its use 
might be of the utmost importance to the country. 

{4) As to climate, — The site should be healthy, and not subject to ex- 
tremes of heat or cold, in order that the woi;^ may be uninterrupted. 
Strong winds and fogs which would interfere with firing should not 
prevail. 

(5) As to cost. — The location should be chosen where the price of laud 
will not be exorbitant if purchase be necessary. . 

These conditions, which accord in most particulars with the views of 
the previous Boaids that have considered the subject, have been used 
as a criterion by which to judge the several sites examined. 

SITES FOR PROOF BUTTS. 

The Board took into consideration the selection of a suitable site for 
proof butts for use in connection with the gun-factory at Watervliet 
Arsenal. Locations were examined as follows: 

(1 ) All land not now occupied by buildings within the limits of the 
arsenal, especially that portion west of the shops now in process of con- 
struction, and upon which there is at present located a small butt for 
proving field guns. The Board is satisfied that the proof of heavy guns 
could not be safely or advantageously made within the limits of the 
arsenal. 

(2) South and west of the arsenal grounds. This tract adjacent to 
the arsenal was found inadequate in extent for the purpose required. 

(3) The range of hills immediately west of the arsenal. Two ra- 
vines were examined, together with the hills bounding them. Proxim- 
ity to Albany and West Troy and the cost of land as nearly as could 
be ascertained were such as to render it inadvisable to purchase in this 
vicinity, although the ravines with the hills on either side made a good 
natural location. 

(4) West of Albany, south of the New York Central Railroad, from 
6 to 12 miles from the capitol building in Albany, lies a tract of sand 
hills of little value for agricultural or other purposes. It cou tains but 
few houses and is but little cultivated. It is gently rolling country, 
traversed east and west by three roads and north and south by a few 
roads — all of little importance. The tract is not so distant from Wa- 
tervliet Arsenal as to render its use impracticable without a separate es- 
tablishment. The Board deems it necessary, for the sake of isolation 
and safety, that the proof ground should be 2 miles square, and has se- 
lected such a tract and favors its purchase. With a view of ascertain- 
ing the probable value, options were obtained over as much of this se- 

lec*' lossible. It is believed that it will be necessary to resort to 

e a to secure this purchase, as the number of owners is so 

opositions to sell could not be obtained from all. 
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SITES FOB AN ORDNANOB TESTINa AND PBOTINa aBOUND. 

The Board has made an extended examination of sites on the Atlan- 
tic sea- board (see accompanying map) with a view to collecting as fiill 
information as possible respecting localities which might be available 
for the testing and proving of heavy cannon. The results are set forth 
in the following descriptions, arranged in geographical order from north 
to south: 

(I) Oa/pe Cod from Plymouth by Provincetown to Kauset Harbor, — 
The whole of Gape God was examined, although no section of it had 
been offered for sale. 

The natural supply point would be Boston, distant from Plymouth 37 
miles and from Provincetown 120 miles. 

Transportation by rail from Watervliet Arsenal would be to Boston 
by the Troy and Boston Bailroad and thence by the Old Colony Bail- 
road. The distance to Plymouth is about 240 miles, and to Province- 
town 320 miles. Water transportation to either of these extreme points 
would be possible, but intermediate points on either side of Cape Cod 
have no suitable harbor. 

From Plymouth to Cedarville, about 8 miles south of Manomet Point, 
the land is so rough and broken as to be entirely unsuited to the pur- 
pose even if cleared of timber. From Cedarville to Sandy Neck Light 
is a narrow beach. The town of Sandwich extends nearly to the 
water's edge, as do other small towns along the line of the railroad. 

From Barnstable to Eastham are stretches of beach, but the towns 
extend very close to the shore, as iudeed is the case everywhere through- 
out this district. From Eastham to Wellfleet the ocean front is broken 
by inlets. On the eastern shore of Cape Cod from Gaboon Hollow 
life-saving station to Kauset Harbor the beach is straight for a distance 
of 10 miles. Between these limits from I^egro Hollow opposite South 
Tillage to Fauset Beacons, a distance of 4 miles, extends a level 
plateau from 1 to 2 miles wide and about 125 feet above the water. It 
is entirely unoccupied by bouses or roads and is unbroken from one 
end to the other. Water-range facilities would be very good and within 
the limits above stated, which include the whole grounds suitable for 
proving ordnance; the land range is perfect. On the other hand, guns 
could not be landed anywhere in the near vicinity, and the climate is 
so severe as to seriously interrupt work except during the summer 
months. Land is here worth about $5 an acre. 

From I^auset Beach beacons to Chatham the tract is too narrow to 
be of any value for testing ordnance. 

(II) Southern coast of Rhode Island^ from Watch Hill to Point Ju- 
dith. — Point Judith, at the eastern extremity of a straight reach ex- 
tending to Watch Hill, is situated about G miles south of Narragansett 
Pier, and can be reached only by wagon from Narragansett. If a har- 
bor were made of Point Judith Sound by dredging, guns could be 
landed within 1^ miles of the natural location of the battery on Point 
Judith. 

Transportation from Watervliet would be by rail to Karragansett 
Pier, a distance of about 230 miles, or by water to the same point 
about 325 miles. 

The site would be the section between the mail road, which runs 
about a mile north of the shore line at Quonocontaug Pond, and about 
2 miles north of it at Rocky Point, and thence to Point Judith Neck on a 
southeasterly line. The country rises very gradually from the shore to 
the mail road, and the coast line is visible throughout its whole extent 
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from Point Judith. There are several ponds or lakes occupying large 
portions of the area. For the first 5 miles west from Point Judith the 
ground lies well for either vertical or horizontal fire ; and by going 
north of Oharlestown Pond it would be practicable to obtain targets for 
vertical fire for 3 miles more without encroaching on the road. Along 
the coast line for 10 miles is a good location for horizontal fire, except 
that, the shore being slightly concave, there would be some danger from 
ricochet. The portion of the ground on Point Judith is somewhat 
higher than the remainder of the coast line, and is therefore well 
adapted for batteries and buildings. 

The position would require its own defenses, lying as it does without 
those of Narragansett Bay. 

The facilities for land range are quite good and for water range per- 
fect. There are but few houses west of Point Judith in the section 
named, but the building of cottages from Narragansett Pier is extend- 
ing toward Point Judith. No roads at present would be interfered 
with. The climate is well adapted to the purpose, though at times io 
winter work might be interrupted by high winds. 

The average cost of land would be from $400 to $500 an acre, owing 
to the proximity to Narragansett Pier; and the residents of this water- 
ing place would probably object to the location of a proving ground 
here, and the land will eventually be desired for building purposes. 

The district from Quonocontaug Pond westward to Watch Elill is so 
broken by ponds, and the level strip along the coast is so narrow, as to 
render it unsuitable for a proving ground ; nor is there sufficient of the 
coast line continuously visible to give the range required. The average 
cost of land here would be about $150 an acre. 

(Ill) Fisher^s Island. — This island is situated at the eastern end of 
Long Island Sound, nearly opposite New London, which is the nearest 
supply station, and is distant about 9 miles. It is reached by steamer 
from New London or Stonington. .Transportation from Watervliet 
would be by the Hudson Eiver and Long Island Sound — distance 
about 285 miles. Railroad transit, if desired, would be to New London 
and therfce by water. 

The island has an extreme length of about 6 miles. It varies in 
width from about a mile near the western end to a naiTOw neck near 
the eastern end. A little over a mile from the west end West Harbor 
cuts the island nearly in two. Opposite the end of the harbor is Pros- 
pect Hill, from which point nearly the whole island is visible. The 
surface is very much broken, although there are several level tracts, 
and many parts are covered with bowlders of considerable size. Two 
miles from Prospect Hill are lakes extending nearly from shore to 
shore. 

The battery would naturally be located on Prospect Hill, or some 
hill still farther to the east, thus reducing the range to 5 miles or less, 
but the surface is too rough and rocky for good land ranges. Facilities 
for a water range are excellent. 

As to defensive relations, batteries may probably be located on the 
island in connection with the general protection of the eastern entrance 
to Long Island Sound. 

There are at present several hotels and numerous cottages situated 
here. To procure complete isolation the whole island would have to be 
nurchased, although a portion of it would meet the needs of the Gov- 
^nt for a proving ground. The probable cost can not be definitely 
'sland, except about 200 acres, was, it is understood, pnr- 
3 over a year ago for about $126,000, and is still owned 
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by the same party. The hotels and most of the cottages are located 
on the excepted 200 acres. 

(IV) Montauk Point — This site is situated at the eastern end of Long 
Island, extending from ^apeague Beach to Montauk Point. It is about 
100 miles from New York City, and 22 miles from New London, Conn. 

The water routes of supply are by way of New London or Sag Har- 
bor. A small steamer runs during the summer from New London to 
Fort Pond Bay. The nearest point to rail communication is Bridge 
Hampton, 21 miles distant. 

The transportation from Watervliet Arsenal would be by water by 
the Hudson Eiver and Long Island Sound to Fort Pond Bay, distance 
about 280 miles; communication with forts on the sea-board would 
naturally be by water. 

The proposed site commences at the eastern end of Napeague Beach, 
a narrow strip separating Napeague Harbor from the Atlantic Ocean ; 
from here the land rises abruptly into high rolling country, covered 
with pine and oak for about 2j miles, till it reaches a height of about 
125 feet. From this point the whole stretch of land to the east is visi- 
ble, as well as the ocean on the south ^d the sound on the north. 
The descent to Fort Pond Bay is made in about 2 miles; hence the 
land rises, and drops again at Great Pond, 2 miles further on; thence 
it again rises into a rolling country somewhat broken, free from timber 
and covered with a fine natural turf, which extends to the extreme 
eastern point. Fort Pond divides the peninsula nearly in two; and 
Great Pond, over 2 miles long, is only a short distance from the north- 
ern shore and at right angles to it. Fort Pond Bay could be made a 
good deep water harbor, but at present is not protected in northerly 
gales. 

In addition to the I'.fe-saving stations, and the light-house, the build- 
ings within the'limits of the land desirable for a proving ground consist 
of three small farm houses, and a cluster of eleven cottages, the last sit- 
uated on a section of about 160 acres owned by an association of gen- 
tlemen, and used for summer residences. 

The ground though rolling is not unsuitable for land ranges ; those 
under 3 miles could be obtained with safety ; one of 7^ miles and pos- 
sibly more could be had from a point at the western end, but this would 
expose the cottages and the light-house to danger from erratic pro- 
jectiles. 

Perfect facilities are offered for safe ranges over water, it being pos- 
sible to locate plane-tables at any desired point of the tract. 

The buildings now existing would be of value for quarters, barracks, 
and stables. 

The isolation of the site is complete, it being a peninsula off the line 
of travel, connected with inhabited parts of Long Island only by a nar- 
row marshy beach. 

The climate is healthy. In winter high winds might interfere some- 
what with experimental work. 

The tract is not included within the lines of any defensive works 
existing or projected. 

The land, about 10,000 acres, was largely owned by Mr. A. W. Ben- 
son, of Brooklyn, recently deceased. He purchased it for $151,000; 
since then he has sold, as nearly as could be learned, between 200 and 
300 acres. As he designed establishing a desirame summer watering 
place, he agreed in his sales that no objectionable buildings should be 
put upon the land sold, or to be sold. The estate is thus prevented 
from selling the body of the land without the consent of the Montauk 
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Association, wbich does not desire to sell its property. This compai:y 
has erected on the 160 acres owned by it, buildings worth perhaps 
$125,000 to $150,000. Land in small lots is offered anywhere on the 
tract at $100 an acre; and in June, 1888, an option was given for one 
year to sell 1,000 acres of the most desirable portion, extending from 
shore to shore across the point, at $50 an acre. The wooded land at 
the western extremity is of much less value and is worth comparatively 
little, probably not more than $10 to $15 an a€re. 

(V) Northern shore of Long Island from Oreenport to Port Jefferson. — 
This district is included between the northern shore of Long Island and 
the county ^oad running at distances varying from half a mile to a 
mile and a half from the shore. Greenport and Port Jefferson are ter- 
mini of branches of the Long Island Kailroad, and are, respectively, 
95 and 58 miles from New York City. 

The land is not owned in large sections by any one individual, nor 
has it been offered to the Board for sale. The only means of reaching 
sites in this tract would be by a branch from the Long Island Kailroad 
or by water, and for the latter there are few harbor facilities. 

Between Greenport and I^rton's Point no desirable location exists. 
From Horton's Point westward the country is more favorable, being a 
plateau about 100 feet above the sea. On account of intervening points 
a shore line of only about 4 miles is visible. The main county road, 
which is much traveled, runs nearly parallel to the coast, and midway 
between it and the railroad. The land is divided into small farms, and 
a large proportion is under cultivation. There are buildings to a greater 
or less extent upon each farm. Southhold Bay is a little over 2 miles 
distant from Horton's Point, and into it vessels of sufficient draught for 
the carrying of heavy guns can enter. The distance of Southhold Bay 
from New York is about 100 miles. If a site were selected, running 
west from Horton's Point to the Mattituck Hills, the firing point would 
be located near the light-house. There are ample facilities for water 
ranges, and a continuous land range up to 4 miles, which can perhaps 
be increased to 8, although the targets would not.be visible from the 
firing point. A railroad would be required from Southhold Bay. It is 
regarded as impracticable to divert the county roads to the south of the 
railroad, so as to prevent travel on the proposed range, and without 
such diversion the strip of land is too narrow, being in places but a half 
mile wide. 

The location is within the line of the possible defenses of the entrance 
to Long Island Sound. 

The climate is similar to that of New York city, though somewhat 
cooler in summer. 

The land is owned in small farms, and would cost on an average, in- 
eluding improvements, from $80 to $100 an acre. No effort was made 
by the Board to obtain definite propositions for sale, as the owners were 
so numerous, and the site was not deemed suitable for the desired pur- 
poses. 

West of this section, from Young's Point to Herod's Point near Wad- 
ing River, is another possible site. The continuous range here is less 
than in the location last mentioned. The country is more broken and 
in general is not so well adapted to use as a proving ground. Approach 
by water is -much more difficult. The general character of the country 
is the same, although a less proportion of the land is under cultivation. 
The same difficulty exists as to county roads and deficient isolation. 

The average price of land is about $75 per acre. It is held in small 
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From Wadiug River to Port JeflFeraon the land is not so siiit.nblo as 
farther east. The cost would probably average about $50 an acre. 

(VI) West sliore of Peconic Bay southeast of Riverhead. — A section 
extendins: from Ganoe Place, on the Long Ishand Railroad, 2 miles along 
the shore and westward 10 miles along the railroad, was examined. 
Canoe Place is situated on the Sag Harbor branch of the Long Island 
Railroad, about 85 miles from New York City. About a mile north of 
this point is Squiretown, a hamlet of four or five houses, situated on 
Great Peconic Bay. Schooners of 10 feet draught can approach within a 
few hundred yards of the shore. The distance by rail to Watervllet 
Arsenal is about 230 miles, by water approximately 250 miles ; rail trans- 
portation being by the Hudson River Railroad, and Long Island Rail- 
road, and water transportation being by the Hudson River, Long Island 
Sound, and Great Peconic Bay. 

At Squiretown is a bluff about 125 feet above the water, overlooking 
the country for some distance to the west. Forests prevented an esti- 
mate of available length. The surface is rolling, descending to the west. 
The soil is sandy and of little value for agricultural purposes, and un- 
cultivated except near the railroad and along the shore. The location 
of the firing point would be on the hills at Squiretown. Adequate facili- 
ties are offered for water ranges, but it is very questionable whether the 
land would be visible for more than 2 miles westward, owing to other 
hills of about equal elevation. 

The position is exterior to any existing or prospective line of defense. 
The proximity to the watering place of South Hampton would make a 
proving ground objectionable to the residents. Three county roads 
used to some extent, traverse the section in a generally northern direction. 
There is no natural barrier isolating the site. 

Land in the immediate vicinity of Squiretown and along the railroad 
is worth from $25 to $50 an acre ; in the interior probably it would not 
average more than $5 an acre. 

(YII) Site at Morgan^ New Jersey^ near South Amboy, — This land was 
offered for sale to the Government by Mr. D. Noble Rowan. It is 
located on Raritan Bay, near the station of Morgan, N. J., on the 
Central Railroad of Kew Jersey, and can be approached by rail or 
water. By rail it is 30 miles from Few York City, by water about 23. 

Transportation from Watervliet Arsenal would be by the West Shore 
Railroad and the Central Railroad of Kew Jersey, distance 182 miles; 
by water by the Hudson River and New York Harbor, distance 175 
miles. 

The land offered for sale consists of an L shaped tract with less than 
a mile fronting on Raritan Bay and extending back about a mile per- 
pendicular to it. The portion near theshore, and lying between it and the 
Ifew York and Long Branch Railroad, consists of a plateau nearly a 
half mile long and three-eighths of a mile wide, overlooking the re- 
mainder of the land and well suited to the location of batteries for firing 
inland or to sea. North of the section is Cheesequake Creek, on the 
banks of which extends a salt marsh 8 or 9 miles back into the country 
and from 2 to 5 miles wide. This marsh could not cheaply be drained. 
The laud range on the property offered for sale is limited to a mile. If 
the marsh also were purchased it would increase the length to 9 miles, 
but the tract thus added is not well suited to the purposes, as all pro- 
jectiles falling therein would be lost. There would be suflBcient wat^r 
range, but it would not be possible to utilize it on account of the ship- 
ping in Raritan Bay and the lower bay of New York. There arc but 
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two or three honses on the tract. The xra^ii road from Keyport to 
South Ainboy and the railroad to Long Bnuieh tn&vei.se the site. 

The climate is similar to that of New York C'ity. 

The probable cost, if the salt marsh were ineladetl^ was stated by Mr. 
Bowan to be about $1,000,000. 

(VIII) Site near New £gypL^^This site, offered for sale by Mr. Fred- 
erick Mead, of New York City, is situated in southern central New 
Jersey, about 2J miles east of south of New Egypt^ the nearest railroad 
station, on the Pemberton and flightstown branch of the Pennsylvania 
Kailroad. The nearest supply station is Trenton, New Jersey, or more 
directly Philadelphia, which is distant 35 miles. 

New Egypt can be reached by railroad from New York, whicb is 
about Go miles distant, over the Amboy division of the Pennsylvania 
Kailroad, or from Camden by the same road. A brancli road *i^ miles 
would be needed from New Egypt to the proposed site to make it 
available. It could not be reached directly by water. 

Transportation by rail from the gun factory at Watervliet Arsenal 
would be by the Delaware and Hud^n Canal Company^s road, thence 
bv the West Shore to Jersey City, thence by the Pennsylvania Rail- 
road system. The distance to Watervliet is about 215 miles. Trans- 
portation by water and rail would be by water to Bordentown, thence 
by rail. Guns going to sea coast forts would be transported by rail to 
Bordentown or Camden, thence by water. 

The site as first offered is irregular in shape, covering about 17,000 
acres. The longest line (not quite 10 miles) is a diagonal from north- 
west to southeast. The eastern section is covered with sand hills, 
nearly 200 feet above the level of the western portion. The range 
would extend to the southeast, the firing point being near Brindle- 
town. Such houses as are on the tract would be of no special value to 
the Government. Three roads that are somewhat used cross the tract, 
although it is claimed that they could be diverted. The western por- 

tiou is extremely flat. ^ i_ x x- j. ^ 

There are no adequate facilities for the testing of ordnance material 
in or over water, as the lake at Brindletown is not large enough for 
such purposes. There is no natural barrier to prevent the crossing of 

the tract or to isolate it. ^ ^^ -r ., , . . 

The climate is similar to the rest of New Jersey — mild in winter and 
hot in summer. The location is an interior one, not requiring defense 
against bombardment. 

The tract was originally offered for $100,000, but there were some 
"exceptions'' on land sold within the outer boundary. Subsequently, 
Mr. Mead agreed to add such additional land as would give a range 2 
by 10 miles at $10 per acre for the addition; he also offered to secure 
siicli <* exceptions'' as fall within his exterior boundary at the same 
price. The price per aero is less than half that offered elsewhere in 
New Jersey. Land in the neighborhood was held at from $5 to $50 an 
aero, according to location. , 

(IX) The Wharton trao^— This tract is situated in southern New 

Jersey, the southern extremity being near Egg Harbor City, and the 

tw^r*i,ern about 30 miles from Philadelphia, which is the natural supply 

'\ The site extends 2 miles along the New Jersey Southern Kail- 

est of Harris Station. The only direct railway approach from 

rMi is bv this road. It has no facilities for direct water trans- 

DU, Little Mgg Harbor River, which runs within a few miles of 

ithern boundary, being hardly available for use. Trausporta- 

ft^oui the gun fhotory at Watervliet Arsenal would be bj 
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the Delaware and Hudson Canal Company's road, thence by the West 
Shore to Jersey City, thence by the New Jersey Southern ; total dis- 
tance about 235 miles. The most available point for reaching water 
transportation is Camden. Carriage from the gun factory by water 
would be by the Hudson Eiver, Delaware and Earitan Canal to Bor- 
dentown, and thence to Camden. 

This tract extends north and south between the waters of the 
Wading Elver and Little Egg Harbor Elver, Bull's Creek and its 
branches traversing it from north to south. The site as offered is 
2 miles wide and from IX) to 12 miles long, as may be desired. There 
is considerable low land, which, it .is claimed, can be easily drained. 
At the time the Board visited the site the season had been quite wet, 
and about 2 miles of the line cleared for inspection was largely under 
water, several places being impassable on horseback. The soil is sandy, 
and in most localities where covered with water the bottom is solid. 
From a point about a mile from the railroad the land drops from 10 to 
30 feet, making this the natural location for the guns. 

The site is sufficiently level for proving ground purposes, but it is 
questionable whether a full range of 8 miles could be overlooked from 
either eud, even if the ground were cleared. Scrub pine and oak 
abound, requiring labor in removal annually. The general character 
of the land, as is usual in this part of New Jersey, is. a sandy loam 
mixed with gravel. 

There are no facilities for a water range or for testing any ordnance 
material in or over water. Such small buildings as exist would be of 
no value to the Government. Eemoteness from business centers would 
be a source of annoying delays in t^e matter of supplies and emergency 
purchases. Several roads in general use cross the tract, most of which 
could probably be diverted. There is no natural barrier to prevent in- 
trusion. The climate is mild in winter and hot in summer. 

The site is offered at $20 an acre. Land in small lots has been sold in 
the neighborhood at from $20 to $30 an acre. 

(X) Site near Richland. — This site is situated in the interior of south 
New Jersey, about 2^ miles from liichland, a station on the West Jersey 
and Atlantic Eailroad, about 30 miles from Philadelphia, which would 
be the natural supply station. It has no direct water communication. 
Transportation by railroad from Watervliet Arsenal would be by the 
Delaware and Hudson Canal Conipany's road, the West Shore Eailroad, 
and the Pennsylvania system from Jersey City; distance, 280 miles. 
Water transportation from the same point could be had by the Hudson 
Eiver, thence by the Delaware and Earitan Canal to Bordentown, 
thence by the Delaware Eiver to Camden, reshipment being necessary 
here. Transportation to the various forts on the sea-board would be by 
rail to Camden, thence by water or rail as seemed expedient. 

The site is 10 miles long and 2 miles wide, less a triangular section 
cut fmm the northeast corner ; it contains about 12,375 acres. It ex- 
tends north and south along the divide between the waters of the Man* 
umuskin and Tuckahoe Eivers. 

The soil is mainly a sandy loam mixed with gravel. Small streams 
with some marsh land intersect the tract. The largest marshes lie 
about 2^ miles from the north end, others are at the southeast end. 
The land at the southern extremity is from 30 to 60 feet lower tban at 
the northern, but does n^t allow direct drainage entirely within the 
property, as the axial line follows in general the divide, being broken 
in ])laces by small streams heading therein. The whole section is cov- 
ered by a growth of scrub-oak and pine, the lormer predominating. 
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The cost of clearing aud grabbing would be from $15 to $20 per acre 
and woald require renewal from time to time. The land is sufficiently 
level for proving-ground purposes. 

The natural location for the firing point and buildings would be near 
the northern extremity, permitting a possible land range of over 8 
miles. It is uncertain whether targets at one end of such a range could 
be seen from the other. When inspected by the Board a road parallel 
to the axial line and a little west of it had been cut through the scrub 
growth for about 4 miles, and drained by ditches on the sides. The 
wfable extent of this road could be seen from its northern end. There 
are no facilities for a water range^or for testing any ordnance material 
in or over water. 

Such small buildings as exist at present on the ground would be of 
no value for Government purposes. The remoteness of the tract from 
business centers would make the matter of supplies and emergency 
purchases a source of some trouble. 

Three roads in general use cross the tract, one from May's Landing 
to Millville, one .from May's Landing to Cumberland, and one from 
Hunter's Mill to Cumberland. The first named is the only one much 
used. Mr. C. G. Patterson, who offers the land for sale, agrees so to 
divert these roads as to prevent the necessity of transit. There is no 
natural barrier on any side to secure its isolation. 

The climate, like all of interior southern New Jersey, is mild in win- 
ter but hot in summer. The mosquitoes would probably interfere with 
work more than the climate. * 

The land is offered by Mr. C. G. Patterson for $225,000. Mr. Patter- 
son further agrees to build, free of ej:pense to the United States, a rail- 
road connection from the northern extremity to the West Jersey and 
Atlantic Railroad at Richland. Estimating the cost of the railroad at 
$25,000, the price of the tract conveyed would be about $17 an acre. 
The Board is informed that laud has been sold in the neighborhood in 
small lots at about $20 an acre. 

UNITED STATES ORDNANCE PROVING GROUND AT SANDY HOOK, N. J. 

The existing proving ground, owned by the Government at Sandy 
Hook, N. J., is situated at the entrance to the lower bay of New York 
Harbor; the main channel passes within less than a mile of its northern 
extremity. 

It can be reached from New York, the natural supply point about 20 
miles distant, by the Central Railroad of New Jersey or by boat, in from 
one to two hours. 

The Government dock ig^ on the inner shore a few hundred yards 
from the point of the Hook; this is used exclusively for Government 
purposes. The railroad company has been permitted to erect a dock on 
the inner shore about IJ miles from the first dock, for the accommoda- 
tion of their steamers, and to this runs their road from points on the 
Jersey coast. 

Transportation from the gun factory at Watervliet Arsenal by water 
is about 175 miles by the Hudson River and New- York Bay. Vessels 
loaded at the factory deliver direct at the proving ground. By the con- 
struction of about 2 miles of railroad at Sandy Hook, deliveries could 
be made by rail from the factory about 185 miles through the Delaware 
and Hudson Canal Company's road, the West Shore Railroad, and the 
Central Railroad of New Jersey. 

The distribution of cannon to points on the coast or in the interior 
can be effected by similar m^ns^'witbout second handling. 
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The reservation consists of the entire peninsnla of Sandy Hook, ap- 
proximately 5 miles long and varying in width from about 100 yards at 
its southern part to about a mile near its northern end, the average 
width being about half a mile. 

Along the outer shore, which is level and free from trees, exist 
ranges over land for low-angle fire up to about 4,500 yards, and for 
mortar or vertical fire up to about 6,500 yards. Back from the shore 
are sand dunes and higher ground, rising not above 25 feet To the 
west of the line of fire, and about 1^ miles from the north end, is a small 
marsh. The railroad runs along the western shore from the neck at 
Kavesink Highlands to the company's dock; the road is located by 
permission of the Government, but no rights have been ceded to the 
company. , 

No special provision would be needed for defensive .works, as the 
general system for New York Harbor includes Sandy Hook. 

The climate is similar to that of New York City, except that the 
winds are' somewhat higher and there is more fog.. 

At the time the Board visited the proving grouud, there were a 
machine and a carpenter shoj) for repairs, two store-houses^ an office 
and instrument house wherein wefe located the various instruments 
for measuring the velocities of projectiles, quarters for officers, enlisted 
men and <employ6s; and some other buildings belonging to the Govern- 
ment under charge of the Engineer Department. 

The present experimental battery is situated near the northern end of 
the tract; the guns are mounted in part on permanent platforms and 
arrangements exist for the various classes of firing. 

Long-range firing is had over water and is measured by the use of 
plane tables, one of which is situated at the battery and another at the 
Navesink Highland Light, giving a base-line of over 5 miles ; though 
not quite as accurate or as satisfactory as if the firing were upon land, 
it is sufficiently so for all practical purposes. The water range is in 
the immediate vicinity of the battery, so that experiments with shell 
and shrapnel and with direct and ricochet fire can be carried on ; the 
action of water fuzes, of high explosives in water, and, if desired, of 
topedoes, can all be advantageously experimented with here ; also fir- 
ing at fixed or moving targets. Some difficulty is experienced in firing, 
on account of fishing boats and other vessels getting within the danger- 
ous zones. 

RECOMMENDATIONS. 

The Board is satisfied that the necessities of the service demand the 
immediate establishment of proving butts in the vicinity of the new 
gun factory at Watervliet Arsenal, and that the site selected among 
the sand hills west of Albany is not only suited to this purpose, but is 
the best available. It therefore recommends immediate purchase. 
The price should not exceed $75,000, judging from the present value of 
land in that vicinity as indicated by the options already secured, a list 
of which is appended, marked "A." Authority for condemnation 
should be granted to meet the case of possible exorbitant demands on 
the part of some of the many owners of the land. 

The examinations made by the Board with a view to selecting a site 
for the general proving and testing of heavy guus,have covered all sites 
offered for sale or known to be available between Boston and Cape 
May, except such as have already been carefully inspected by former 
Boards and reported upon in the papers appended, marked ^'B" and 
** 0," to which attention is invited. 



U^ tx»mn or Vfkzy of okdsaxce a^td n>mneATiox 



v< fttikimf^ ; TW pri^nent fiffdnaoce testing: aiMl pnmn^ sramBd at Sandy 
Il/i/fit^ 5^ ^^ «^fvi^^^ the nqmremaoi of a sfte for this pnrpoee midb 

nwvri^ A4<;airV:$f rbam »r;j corker available; wirhm tlie limits stated. 

Yh^ ^f^af^p-^r^A f>f part of the western .^hore bj the Idmg Biandi and 
9it^^iifi/i9^ Kailroa^L bowerer, lia« become inadmis&iUe, in Tiew of the 
4>e%tMix^i^^ ft^ of rbe nwk^e deoBaoded bv the resompcion €€ work npon 
^wr iN»s»-f:*>:*Afv d^^^A^; of the loog^er ran^e of modem high-power gnns 
f^^ any ^^Mtini^ at the ilate when soch occn|iatioa was authorized, 
a^l ^ t^4»; fk^reea^ity for largely extending the area ooeapied by the 
W4Wl»i ^i>f pf^tmzoeut defense now projected at Sandy Hook. 

TlM; (jN"^ r^yyrifieeted with the present occupation oi the public laud 
ff^ (th^ tMlfffful m qoe^tion are folly set forth in House Ex. Doc. No. 
)/^^ Fir/rty fir»t Congfem, iiecood session. Authority to eonsctmct a 
f^ml to a designated point near ** The Cove ^ was granted by Pre^dent 
iAwifAn mt 4nty2lf l^M-^ and this permission was extended to '^The 
f l#/f M; Hhoe ^ by the jSecretary of War on August 10, 1869. &nce these 
dat^ the dream^taneea hare be^i materially changed by the causes 
al^^^ Miated^ 

TIm; Boards therefore, recommends that this permission be now with- 
drawn^ ail may be done without hardship to the company, under the 
i'/fwUiUftm affixed to the original grant. The raibt>ad within-the limits 
40fih0i pnhVu', land in not at present extensively used, and the Govern- 
mmti n$tmi either ))e hampered or the public must be endangered for 
th^ \mu*M of a private corporation. 

Wliil<$ Handy Ifook now affords sofficient facilities for the needs of 
itm iiitverttmeui in the matter of testing and proving heavy guns, it is 
tupi UniHmniMe that in the future an additional site may become tieces- 
mirv ity reaiion of the completion of the fortifications at Sandy Hook 
and tfieir occntiation by a garrison^ and for this reason the Board has 
lia^l in view the relative advantages and disadvantages of all the sites 
e.%$imiiml^ well knowing that the cost will increase, and indeed that 
tii49 ]HtmihiUty of Hecuring such a site at any reasonable figure may 
iH'mttm 4loul>tfaI as time passes. 

Ho »ite which requires consideration was found along the shores of 
i/Him VahI b^twwji Provincetown and Kauset Harbor, as will be seen by 
mnnnUiuff the alK)ve description of this district. 

Near Point Judith a site exists wbich, except for the excessive cost 
And proximity to the established summer resorts of Karragansett Pier 
iuul vicinity, would require serious consideration; but for these reasons 
it muMt be regnrded as unavailable. 

Tli(5 iJXHUiination of tiie northern shore of Long Island from Green- 
port to Port Jcetlrxson and of the west shore of Peconic Bay disclosed 
no Mite wliien in any degree fulfills the necessary conditions demanded 
by an ordnance testing and proving ground. 

Tlie site near Alorgan, N. J., comes under the same category, and the 
c<mt under any circumstances would exclude it from consideration. 

The three interior sites in New Jersey known as the Mead tract, the 
Witartoti tract, and the Patterson, near Richland, possess similar nat- 
ural featuroH, and are all fatally detective in furnishing no facilities for 
water ranges. For this and other reasons, as will appear by comparing 
the re(]uitementH stated above for a suitable site for the object desired, 
with the detailed descriptions of these three tracts, they should be re- 
Jecte 1 without hesitation. As to their relative merits, compared with 
each other, neither of the more southerly sites possess superior advau- 

-e» ovei' the Mead tract, which is oft'ered for a very much lower price. 
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The coast line between Sandy Uook f»nd Cape May is so fully occu- 
pied by summer residences and places ot general resort that no use 
could be made of lands in that vicinity for the testiuj? antl proving of 
heavy cannon, and detailed examinations were accoitlingly deemed 
unnecessary by this.Board. The subject will be found discufcised in the 
appended reports of former Boards. The same condition as to avail- 
ability exists along the Connecticut ishore of Long Island Sound. 

The only sites examined by the Board, and which are found worthy 
of consideration as being of possible use for a proving ground in the 
future, are Fisher's Island and Montaiik Point. The first of these is 
already occupied to such an extent by summer residences that it is be- 
lieved that it would be imposible for the Government to acquire the en- 
tire island, and though three-fourths of the land might.be obtained, an 
establishment thereon for the constant testing of cannon would undoubt- 
edly be strenuously resisted. If this difficulty were removed, from the 
irregularity of the surface and the amount of stone upon it, at the best 
only land ranges more limited in extent than those at Sandy Hook, 
would bo furnished, and more ranges over water would have to be 
used. 

At Montauk Point the nature of the surface and the soil would offer 
no serious impediment to the location of land, ranges of moderate ex- 
tent, but the existence of the light-house at the Eastern end interposes 
an insurmountable impediment to obtaining a land range of even 6 
miles in length; every line of fire must be selected with reference to 
the possibility of injury to this structure. Its existence is the principal 
difficulty which prevents the conversion of this site into a quite satis- 
factory proving ground. 

Objection to the purchase of this property by the Government fo: 
such a purpose would be made by the owners of the summer cottages, 
and their land would, if necessary, have to be obtained by condemna- 
tion. 

The entire land from Napeague Beach to the eastern point could 
doubtless be purchased much more readily and at not so great a cost 
as Fisher's Island, and when owned would give to the Government an 
isolated tract, moderately accessible,.and which might be of immediate 
use as a summer encampment for troops, and be available in ^he future 
for a proving ground, should it be found that a military necessity 
called for the abandonment of the present establishment at Sandy 
Hook. 

It is only when looking at what may be the needs of the Govern- 
ment in the future that it is deemed advisable to advocate now, whilst 
possible, the procurement by the Government of additional land some- 
where on the sea-coast ; and of all that lying north of Delaware Bay 
none seems to meet so well the conditions required as does the site on 
Montauk Point. The cost would probably be about $700,000. 

EespectfuUy submitted. 

J. M. SCHOFIELD, 

Major- General U, S. Army, 
President of Board of Ordnance and Fortification. 

Henry L. Abbot, . 
Colonel of Engineers^ Brevet Brigadier-Genial, U, 8. Army. 

Henry W. Closson, 
Colonel Fourth Artillery, U. S. Army. 

A. MORDECAI, 

Lieutenant- Colonel Ordnance Department, U. S. Army, 

Hon. Eedfield Proctor, 

Secretary of War. 

H. Ex, 12 7 
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APPENDICES. 



Appendix A, 



AlBtract ofopiiona secured on land for proving ground near Watervliet Arsenal, Xew Torkp 

hy the Board of Ordnance and Fortification. 



Kame of owner. 


Acrea. 


1 
Amount. Name of owner. 


Acres. 


Amount. 


J'ohn Bloomincdale ............ 


163.24 
32 
105 


$4,897.20 Simon IT r'sner 


100 
VM.l 


$3,000.00 
2,722.00 
a Ann na 


William J". CaDTon............ 


800, fK) John P. Kilmer 


Daniel Casey 


1. 26o 00 A hrnm Van Dvrk and otIiAm. 


M.AA 


Jacob H. Clnte 


82.5 J 'ftMl 00 IlHurv Smith* 75.1 ! i'siAllA 


Charles Coon and George Coon . 
Charles Coon 


217 

114.75 

111 


8, 24ft. 00 Philip. Smith and Isaac AnsUdt 
5.737.50 Lvman Wiltaie 


520 
124 


10,400.00 

3»7ao.oo 


Patrick Dasan 


4,440.00 , 









Appendix A^ 



Albany, N. T., January 20, 1890, 

Gentlemen : I have the honor to forward to yon herewith options obtained by 
W. H. Slingerland &- Son covering portiorm of the land northwest of Albany and 
Bonth of the New York Central Railroad. Mr. Slin^^erland states as a reason for the 
onexpected high price of land that the question of moving the alms-honse to the aec- 
tioQ had been talked of in the papers. 

The railroad had also made some preliminary surveys with a view of possibly mn- 
ning a branch from Karner westward. Several parties had off'enid land north of 
Lydins road at $30 an acre but refused to hij^u nn option. The majority declined to 
put any figure. Many claimed that as the lailroad had hoii</ht a strip about 400 feet 
wide and about 2^ miles long adjacent Ut thdr road whi'.h they paid $7.j to $1.V) an 
acre for, their land was worth the same. Mr. Armour, of Chicago, has just purcba*- 
ed40 acres near Earner for which he paid f^iOO an acre, and has an option for 200 
acres more at the same price. These rffn-Ait (iur<;haM'S and the fact that the Govern- 
ment was the possible i>rospective pun.havr, intlated pric<fs. 

The following analysis of options showi tlj-it laud east of the line drawn west of 
Karner's Station at about $21.34 while that wc^t averaged ^i/Zti, 



East of the line* 



Kame. 



H. Smith 

J. P. Bloominj^dale .. 
P.Smith St. Anstadt. 
Daniel Casey 



. Total 

Average per acre. 



Acres. Price. 



72.4 
MM 24 
.*> 
105 



fl««10.00 

4,W7.» 

1.2Q<».00 



mf.m 



•f '1 



5/^ 



->r sea- 
water, 
, and 
to test 



le 



i 
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West of the line. 



Name. 



Dnian 

Wiltsie 

Charles Good 

Vandyke 

ChsirlcM and G. Coon 

W. T. • 'aprou 

J. Chite 

J. P. Kilmer. 

Hesner 



Total 

Average per acre 



Acres. 



Ill 

524 

5U.60 

-84.48 

217 

32 

82.50 
VAQ. 10 
100 



1. 001. 83 



Price. 



$4,440.00 
3, 720. 00 
5, 737. 50 
3, 80t). 00 
8,240.00 
• 800.00 
8U0. CO 
2, 722. 00 
3, 000. 00 



33, 265. 50 
33.20 



J'he diHfance to Karner's Station by the railroad guides is 8 miles from Albany or 5 
miles from West Albany. Except for its being nearer to Albany the land from the 
water- woiks property to the proposed eastern boundary is better adapted to the 
purposes tiian that west thereof. Land along the railroad would now probably 
averajie from i|50 to $75, that between it and the Lydins road probably from $30 to 
J50. The owners would not fix prices. 

Very respectfully, your obedient servant, 

C. C. Morrison, 
Captain Ordnance Department. 
Board of Ordnance and Fortification, 

Washington, 



Appendix B. 

Preliminary report of a "board of officers upon the selection of a suitable locality for 
proving ground und for other purposes^ limited to Ihe examination made\ at Sandy Hook, 
New Jersey, and Island Bea^hf New Jersey y constituted by the following order: 



Special Orders 
No. 122. 



Hdqrs. of the Army, Adjutant-General's Office, 

Washington, May 26, 1868. 

[Extract.] 



17. By direction of the Secretary of War a board of officers, to consist of Liietit. 
Col. George L. Gillespie, Corps of Engineers ; Lieut. Col. Richard Loder, Fifth Artil- 
lery; Capt. Rogers Birnie, jr.. Ordnance Department, is appointed to meet at the 
Army Building in New York City on the 2d day of June, 1888, or as soon thereafter 
as practicable, for the purpose of determining upon a suitable locality for proving 
ground, and for other purposes, under such instructions as may be conveyed to the 
board by the Chief of Ordnance. The board will visit such localities in the per- 
formance of its duties as may be necessary. On the completion of the duty contem- 
plated the officers named will return to their proper stations. Such journejs as may 
be required in complying with this order are necessary for the public service. 



By command of Lieatenant-General Sheridan. 
Official : 



R. C. Drum, • 
Adjutant- General* 

O. D. Greene, 
Assistant Adjutant-General, 



The letter was accompanied by a letter of instructions herewith, marked **B,'' pre- 
pared by the Chief of Ordnance May 31, 1888, inclosing for consideration House Res- 
olution 156, Fiftieth Congress, first session, amended, herewith, marked "C." 
The Board met pursuant to the above order 10 a. m. June 4, all the members pres- 
"^. Sandy Hook was visited June 5, and the afternoon of June 6 the Board pro- 
ed to Island Beach, where the examination was completed by the afternoon of 
J 7. 
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It will \>e observed tbat the letter of instruction presented to the Board two points 
for investigation and report : 

(1) Tlie pm-ffbase of a certain tract of land in New Jersey for a proving gronnd* 

(2) Tlie lease of portions of Sandy Hook for hotel purposes. 

The Board was further iastructed to "determine how much of the Sandy Hook re* 
ervation can be giveu np for hotel pnjposes. should the ordnance proving gronnd be 
removed, outside of the land required for the forts, batteries, etc., contemplated for 
defense by tbe engineers; also how much can be given up for hotel purposes as above 
and still retain sufficient proving ground for ranges over land Hy to 4,000 yards, stat- 
ing the advantages of such retention.'' 

The joint resolution states that ** the proving gronnd now in nse by the Govern- 
ment at Sandy Hook is inadequate for testing heavy ordnance and solving the vari- 
ous experimeutal problems connected with gunnery,'' and tbat it is deemed expedient 
that the Government should acquire certain lauds said to be snitablo for said pur- 
poses on the coast of New Jersey, near Barnegat Inlet, offered to the Government by 
tbe United States Hotel Company for the sum of $200,000, provided the hotel com- 
pany could secure another location available for its proposed buildings, which loca- 
tion is further defined as a part of the Government reservation at Sandy Hook. In 
other words, the United States Hotel Company, if authorized to lease for hotel pur- 
poses for the period of ninety-nine years, with provisions lor future renewals, a 
certain part of the Sandy Hook reservation, will sell to the Government in' lien 
thereof, a certain other tract of land lying on the coast of New Jersey, near Barnegat 
Inlet, known as Island Beach, for the sum of $200,000. 

This proposition, if accepted by the Government, would require the existing 
proving ground at Sandy Hook to be broken up at great expense of time and money, 
and all the buildings and plant to be transferred to Island Beach. 

In order to form a conclusive judgment between Sandy Hook and Island Beach as 
enitable sites for a first-class proving ground, the Board established a standard of 
€oraparisou which embraced accessibility, isolation, topographical fitness, and health^ 
fnJuess. These qualifications are more particularly described and defined as follows: 

(1) Accessibility. — The sit§ should be accessible by rail, and especially by water, 
for easy and cheap transportation of guns from the point of manufacture to the 
proving grounds and thence to their destination at distant forts, gun appliances, 
and all war material and devices which may be required to be tested or experimented 
with before adoption for general or special use; it should be accessible to machine 
and repair shops ; otherwise expensive plant must be built and maintained at tbe site 
at a great expense ior original outlay and annual repairs; and it should also be con- 
venient to a good market for the purchase of all articles required at the station for 
experiments or for the subsistence of the laboring force. 

(2) Isolation, — The site must be isola.ted from towns, villages, pleasure resorts, and 
agricultural districts, and not traversed by lines of ordinary commercial travel, so 
that operations may be carried on without endangering life and property. 

(3) Topographical fitness. — The site should be preferably on the sea coast, where a 
range of sufficient length may be obtained without opposing obstructions, and so 
directed that the missiles may be recoverable ; the surface should be comparatively 
regular, requiring small expense for gradation ; saiid should be abundant for making 
butts, and the sea near at hand for the use of floating targets or securing extreme 
ranges which may be impossible on land, also for experiments with torpedoes of 
every class. It should be sufficiently capacious to contain all necessary buildings, 
ench as magazines, laboratories, repair shops, observation towers, butts, bomb-proofs, 
railway tracks, shell sheds, etc. It Should also be located upon a harbor accessible 
at all times from the sea by naval and merchant vessels of the largent class, where 
secure and qniet anchorage may be had, and where experiments with torpedoes, 
water or aerial, may be made with facility, dispatch, and immunity from danger. 

(4) /f€a///»/Miwe««.— The environments of the locality should be such that the site will 
not be subject to epidemics or long-continued malaria, so that work may be con- 
ducted uninterruptedly throughout the year with least exposure to the personnel of 
the post. The following is a concise description of the two sites : 

SANDY HOOK* 

The aceompanying map of Sandy Hook shows the situation and extent of the Gov- 
ernment reservation and the location of the buildings, etc. It is distant about 20 miles 
from New York City over a course navigable for the largest vessels and lying entirely 
^within the line of outer defences for New York Harbor. The present dock facilities 
At the Government landing can be easily made secure and accessible for discharging 
or loading sea-going vessels capable of transpor'ing the material required for sea- 
coast armament to any part of the coasts of tbe United States. Deep and still water, 
providing safe anchorage for the vessels, is found close at hand on the bay side, and 
tliere exists uxiiiiEiited lacilities for water ranges of guns and for experiments to test 
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the effects of projectiles intended to defend the coast against the advance of hostils 
ships of war. 

The length of the reservation is 5 miles, nearly. The width of the Dor^em portions 
averages somewhat over one-half mile, increasing to about 1 mile near the middle 
length. At the sonth the land contracts to a narrow neck of sand averaging abont 
100 yards in width over a length of three- fourths of a mile. This confignradon of the 
land lends itself in a remarkable degree to contribute to the necessary isolation of the 
locality. The land is nearly level and naturally well graded for general purposes ; 
and ample and suitable space is at hand for the construction of buildings or other 
works required. The range is locate^ near the ocean beach and the line of fire 
extends southward ; there is a safe and suitable range overland for low-angle firing 
np to about 4,500 yards, and for mortar or high- angle firing up to about 6,600 yards. 

Should it be deemed necessary at any time to supplement the ample facilities for 
water transportation, it would require the laying of about 1^ miles of railroad track 
of easy construction. 

ISLA.ND B9ACH. 

 

Island Beach is a long and narrow san4-spit which separates Barnegat Bay from 
the Atlantic Ocean, on the New Jersey coast, 50 miles south of Sandy Hook! The 
portion which the United States Hotel Company suggests as a proving ground is 8.2 
miles long approximately, and extends from a point near Life Saving Station No. 13 
southward t<o Barnegat Inlet. It is deficient in many essential features. 

'^ There is no suitable harbor in the vicinity. Not more than 6 or 7 feet can be car- 
ried at mean-low water over the bar at Barnegat Inlet, which is described by the 
United States Coast Survey as follows: 

'^ ' It is a little over one-half mile wide at the entrance, but this space is nearly all 
occupied by dangerous shifting sand-shoals, which extend off to seaward for a dis- 
tance of nearly 1 mile and render all attempts to enter the inlet extremely hazardous 
for those who are not competent local, pilots^' 

''The locality is very inconvenient of access and is entirely destitute of wharves, 
buildings, emplacements for guns, etc., to provide which would involve a large 
expenditure.'' (Report of Board of Engineers for Fortifications hereto appended, 
marked "D."; 

The site is 70 miles distant from New York City and 60 miles from Philadelphia, 
with which cities it has connection by a single-track railway, which would have to 
be strengthened at once, especially at bridge crossings, undoubtedly at Government 
expense, too, to adapt it for the transportation of single weights equaling 54 tons, 
the maximum weight of a single modern gun built by Government. Barnegat Bay 
has an average depth of 7 to U feet, and the channel is on the west side, 4 milus from 
Island Beach. It has no value whatever as a harbor for any kind of war vesseL 
The average width of Island Beach does not exceed 1,400 feet-— the minimum width 
being about 1,000 feet. The surface of the beach north of the head of Barnegat Bay 
selected by the board of 1875 is comparatively regular and continuous, but Island 
Beach, from end to end, is distinctively irregular and broken. The dunes are well- 
marked and distinct hummocks, separated at frequent intervals by broad and deep 
swales extending directly across the spit from the ocean to the inside bay, furnishing 
water-ways for the seas which sweep over the beach during extreme high tides or 
when driven against the shore by strong easterly storms. The trough of these 
swales is a foot or more below average high water and has generally a bulkhead of 
10 to 15 feet thickness separating it from the ocean, while the crests of the hum- 
mocks rise to heights above high-water plane varying from 10 to 20 feet. Along the 
npper part of Island Beach the outer faces of the highest hummocks are close up to 
the high- water line with a somewhat steep foreshore, but along the lower part they 
lie well over to the west side, with smaller ones m front in the direction of the ocean, 
showing a more recent formation. 

To fit the beach for a suitable range, as well as a site for targets, platforms for guns 
and for buildings, the hnuiniocks would have to be graded into the swales and leveled 
np and protected so as to provide a permanent level 10 to 12 feet above the high tide. 

It is impossible to estimate accurately the cost of doing the work, but it will not 
be at less rate than 16 cents to 20 cents per cubic yard for material moved up to 
1,000 feet. 

The reduced width of the spit — only 1,000 feet wide ot places— makes the site ill 
adapted to the convenient location of buildings for the service of the station, after 
making suitable reservation for railway tracks and switches. It is to be remarked, 
also, that two life-saving stations are located upon Island Beach, which could not 
safely be occupied by families during firing ; that the Beach is not sufficiently long to 
give the extreme range required on land, and that if the range which could be located 
on Island Beach could be prolonged to 9 miles from the firing point, its terminus woald 
Isll dangerously near the populous settlement south of Barnegat Inlet. 
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When the two sites were carefnlly and tbonKhtfnlly measured by the adopted 
standard the Board arrived at the decision that Sandy Hook is the more eligible 
site, in each and every particnlar, for a first-class proving ground, and that it would 
be inadvisable, inexpedient, and eminently injudicious, both as regards local and 
national fitness and economical expenditure of public money, to change the existing 
proving ground from Sandy Hook to Island Beach. 

UCASB OF PART OF THE 8AXDY HOOK RESERVATION FOR HOTEL PURPOSES IN ITS 

RELATION TO FORTIFICATIONS. 

This reservation was originally required for military and other public purposes, 
and with commendable foresight its boundaries were fixed with the view to provide 
ample facilities to meet the future defense of the outer harbor of New York City. 
The wisdom of this action is now recognized by those whose province it is to prepare 
projects for the fortifications of the sea-board. The Board does not feel competent 
to decide how much of the reservation at Sandy Hook is needed for fortifications, 
batteries, et'C., but for information on this subject it invites attention to the accom- 
panying report of the Board of Engineers for Fortifications, addressed to the Chief 
of Engineers, U. S. Army, dated April 25, 1888, which states emphatically, without 
reference to a proving ground, that "all of the land (Sandy Hook Reservation) is 
required for sites of fortifications and for firing to determine the proper thickness of 
iron armor, masonry, etc., required in their construction, for experiments with high 
explosives, and various other matters connected with coast defense." Inclosure 
herewith, marked "D." 

The late printed reports of Boards convened by Congressional resolutions indicate 
to the present Board that the Grovernment is on the eve of the adoption of the modem 
system of defense for our harbors, which will require the greatest amplification for 
Bites for turrets, forts, ba teries, and all kinds of defensive arrangements. 

The special project for the proposed fortifications at Sandy Hook is not accessible 
to the Board, but an attentive reading of the report of the permanent Board of Forti- 
fications just referred to impresses the Board with the conviction that no part of the 
reservation at Sandy Hook can be transferred to private parties without manifest 
injury to the service. The armament of modern defenses, unlike those which were 
discarded twenty years ago, will not all be concentrated in masonry structures, in 
several stories, covering restricted sites, as unprofessional persons seem to think, but 
vrill be distributed over detached sites, a few guns only at each site, and so disposed 
as a whole that while their fire may be convergent upon the lines of approach of the 
attacking party, that of the enemy must be divergent. This principle applied at 
Sandy Hook would require, in the opinion of the Board, the greater part of the avail- 
able sea-coast frontage of the reservation for tiirrets, batteries, and other defensive 
expedients, inclusive of mortar batteries, reserving the narrow part of the high 
ground at the southern boundary of the reservation for sites for barracks for troops, 
stables for public animals, store-houses for supplies of war material, and for other 
needful purposes, as remote as possible from the fire of the attack, for the use of a 
large garrison, which will be demanded for land defense and which will form a neces- 
sary adjunct to the permanent defenses on the eastern and northern sea fronts. It is 
imperatively necessary, therefore, that the southern part of the reservation should be 
absolutely fiee from private trespass or occupancy. These are the conclusions of the 
Board, whether the proving grounds are retained at Sandy Hook or not, and whether 
a long or only a short range is procurable there. The Board is of the opinion, how- 
ever, that it would be best to retain the proving grounds where they are under the 
direct protection which will be aff'orded by the fortifications of the site, apart from 
the special eligibility of Sandy Hook for the efificient, economical, and convenient 
experiments with heavy guns and other war devices, which the Board has clearly 
set forth in another part of this report. 

The establit«hmeut of an efficient range with all necessary appliances and buildings 
is feasible and practicable at Sandy Hook, without interference, with the projects 
for defense, and the union of the two branches of the service upon the same grounds 
■will inure to the advantage of both by permitting each to witntHs and benefit by the 
experiments of the other, and will be more economical in the cn; nditiire demanded 
for buildings and plant during the construction of the defenses and while making ex- 
periments either for proof of guns or for determination of thickness of armor and ma- 
sonry, etc., for coast defenses. 

LEASE OF PART OF SANDY HOOK RESERVATION IN RELATION TO PROVING GROUND. 

The Board finds that no portion pf the Government reservation at Sandy Hook can 
be given up for hotel purposes, and at the same time retain at that place a proving 
gronnd which will provide ranges over land up to 4,000 yards. 

The striking advantageous feature which Sandy Hook now possesses as a site for 
a proving ground is its isolation and the freedom from danger to persons and prop- 
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erty from the firings. This feature is secured by the present configuration and peca* 
liar location of the reservation and its limited occupation by outside parties undel 
the rules and regulations established by the Government to prevent trespass ; and 
th^'s feature can only be retained by the Government maintaing the present control 
of the whole of the reservation. The narrow neck of land, now owned principally 
by the Government, connecting the Hook with the mainland at the south is a strip 
of sand difficult of access and traversed only by the railroad which lands no passen- 
gers except at the dock on the bay shore. Should the occupation of any portion of 
the reservation be permitted for hotel purposes, the isolation of the tract would be 
destroyed. It would be difficult if not impossible to prevent persons from trespass- 
ing upon the portions of the beach or land reserved to the Government, and there 
would be a constant danger to injary from the firings. There woald also be the 
possible danger of the landing of projectiles from erratic flight within the portion 
ceded for hotel purposes, and the dangerous area would be much increased by the 
use of the water in front of the ceded area by bathers and boats of various descrip- 
tion. The clear sea area at present available makes it feasible and entirely safe, 
with due care exercised, to fire over-land ranges up to 4,000 or 4,500 yards. 

The advantages of retaining Sandy Hook as a proving ground — limited though it 
may be to ranges up to 4,000 yards overland — taken in connection with such infor- 
mation as the Board has as yet been able to obtain with regard to any other possible 
site, are such as to lead the Board to express the earnest conviction that such reten- 
tion is advisable and that any measure looking to the relinquishment of this proving 
ground at the present would seriously inteifere with the operations of the Govern- 
ment. 

The accessibility of the place to the establishments that will probably furnish the 
guns, carriages, armor, and other materials for trial and proof, and its facilities as 
regards transportation of all this material both from points of supply and to poiuts of 
final destination are probably superior, in point of means, time and economy to any 
other possible location. 

The Board has elsewhere cited these advantages and also those of the convenient 
harbor for trials of torpedoes of various kinds, all of which must be operated iu navi- 
gable waters. It is deemed highly important that a proving ground should afi'ord all 
necessary facilities for testing water-fuzes used in connection with aerial torpedoes 
and with projectiles with dangerous bursting charges fired to sea. 

A proving ground at this place will be under the direct protection of the forts and 
batteries which must be erected there for the defense of New York Harbor, in this 
respect afi'ording a decided advantage over any equally exposed site on the coast 
which, unless provided with defenses, wonld be open to easy bombardment by hostile 
vessel's and probably entail an entire abandonment of the site in time of war, and the 
cost of removal or the destruction of much valuable material. 

No expense for such supplementary deft uses would be required at Sandy Hook. 

The economy ^o the Government, in the matter of immediate expenditure, in 
retaining a proving ground at Sandy Hook need scarcely be dwelt upon. But it may 
be pointed out that there is now a machine shop for repairs, an office building with 
instruments and appliances fixed for taking velocities, etc., various platforms for 
i^uns including two of concrete, targets, sand-butt for proof firing, a substantial 
brick building for officers' quarters and quarters for foreman and the enlisted men em- 
ployed at the station, and a Western Union telegraph office and observation tower 
for sighting vessels: there is a considerable amount of material which would require 
removal if the proving ground were abandoned and the establishment of a new 

g roving grouad would require the renewal of appliances now operative at Sandy 
[ook. 

The sea ranges at Safidy Hook are measured by plane table. Whatever deficiency 
may have heroofore existed in this respect appears to have been fully met by the 
recent e^tablishment of one extremity of the measuring base at the Navesink Light. 
Tl.is gives an ample base length to get good and sufficient angles from the sea range. 
Ui>on the question of the expediency of retaining at Sandy Hook a land range up 
to 4.0(jO yaids ; the Board concludcM that the present s.tuatiou at Sandy Hook sub- 
stantiaies the following proposition, viz : There would exist ample facilities for all 
the firings required on a first-class proving ground except in a few comparatively 
unimportant particulars; there would be in other words a limited land range of the 
extent named and an unlimited sea range. An exception noted is that the project- 
iles fired at long range— necessarily to sea — could not be recovered. On this point, 
however, the investigations of the Board made at Sandy Hook show that it is difficult 
and often impracticable to recover projectiles fired on land which sink deep into the 
sand as in the ca»e of high angle firing. This difficulty would probably be found on 
any low-lying, sandy, seacoasi site, as it appears that at the Bamegat site the sand 
• ^ 'i«i to be saturated with water at a less depth than at Sandy Hook. The ex- 
B^es of all guns can be determined by firing to sea and if the longest range 
•V at vertical targets is required, the target can be floated-as is now 
t some of our artillery posts on the seaboard. 
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The amount of firing required to be done at a proving ground beyond a range of 4,00C 
yards is relatively small; hence tho importance, in the matter of economy of recover 
ing the projectiles fired beyond that range is not great. Much the larger part uf all 
the firings is done at the proof-butt at very bhort ranges and the projectiles are re- 
covered from the butt. 

The 4,000 yards range over land, which inclndes several hundred yards more of land 
lying beyond in the line of fire, will afford scope for all the firings absolutely neces- 
sary to be made over land ; it is about the extreme range at which siege guns and 
projectiles need be tested for accuracy, and of course embraces the ranges for field 
guns. It affords scope also for testing the effect of every caliber of projectiles on 
earthworks and on armor; the conditions of loading and firing may, as would gen- 
erally be done even on a more extended range, be made to assimilate the conditions 
of firing at full ranges with full charges of powder. 

The report of the Hoard on Arsenals, of 1«75, page 602, annual report Chief of Ord- 
nance, 1»75, made before the establishment of the present proving ground and now re- 
ferred for this information of this Board, states the following objection with reference 
to the use of the reservation a^ Sandy Hook as a proving ground, viz : 

* * * ''It is entirely too contracted for all our uses, and the Long Branch 
railroad limits and materially interferes with its usefulness as an experimental firing 
gronud.*' « » * 

The continued use of the place as a proving ground during the past ten years has 
afforded opportunity to test and determine its facilities and suitableness. It can now 
be said with full understanding, that the place has proved adequate in the past and 
affords natural facilities suited to a large expansion of the present work and tha 
maintainance of an excellent proving ground. 

G. L. Gillespie, 
Lieutenant Colonel Engineers, 

R. LODOR, 

• Lieutenant Colonel Fifth Artillery, 

R. BiRNiB, Jr., 
Captain Ordnance Department^ U, 8, Army, 

The Chief of Ordnance, U. 8. Army, 

Washington^ D. C. 



Appendix 0. 

Beport of the Board of Ordnance Officers convened to select a site for a proving ground 

hy the following orders : 



Special Orders 
No. 156. 



■\ 



Hdqrs. of the Army, Adjutant-General's Office, 

Washington, July 7, 1888. 

[Extract. 1 



2. By direction of the Secretary of War a Board of officers of the Ordnance De- 
partment, to cousist of Captain CuUen Bryant, Captain John E. Greer, Captain Rog- 
ers Birnie, jr., is appointed to meet in New York City on Thursday, July 1*2, 1888, or 
as soon thereaftei as practicable, for the purpose of selecting a site for a proving 
ground. The Board will be guided by special instructions to be given by the Chief 
of Onlnance, and the Boar(f. or the individual members thereof, will make such jour- 
neys as may be n^^cessary under such instructions. Upou the completion of the duty 
contemplated the members of the Board will rejoin their proper stations. The travel 
enjoined is necessary for the public service. 



By command of General Sheridan : 



Official 



R. C. Drum, 
Adjutant- General, 

J. C. Kelton, 
Assistant Adjutant- General. 



\ 



« 
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Special Orders, ^ Hdqrs. of the Army, Adjutant- General's Office, 

No. 168. J Washingtony July 21, 1888, 

[Extract.] 

4. By direction of the Secretary of War, Captain Frank Heath, Ordnance Depart- 
ment, is detailed as a member of the Board of Officers appointed by paragraph 2, 
Special Orders, No. 156, July 7, 1888, from this office, vice Captain CuUen Bryant, 
Ordnance Department, hereby relieved &om farther dnty as a member of said Board. 

« * « • • • • 

By command of General Sheridan : 

R. C. Drum, 
Adjutant-General. 

Official: J. C. Kelton, 

Assistant Adjutant-General, 

The Board met pnrsnant to the above orders. The record of its proceedings are 
herewith appended marked A. On the dates- and in the order specified therein, the 
Board visited and carefully inspected the following named places, proposed as sites foi 
a proving ground, viz : 

(1) The valley of the Rockaway River from Berkshire Valley northeast to Peters- 
bnrgh, N. J. 

(2) A tract of land near Richland, N. J. 

(3) 4 tract of land near Elwood. N. J., known as the "Weymouth tract." 

(4) The ^^Montauk tracf at the eastern extremity of Long Island. 

(5) A tract of land near Atsion, N. J., known as the "Atsion tract'' of the Raleigh 
Land and Improvement Company. 

(6) A tract of land near Albany, N. Y. 

And the Board also visited and inspected the present proving ground at Sandy 
Hook, N. J. 

The special instructions of the Chief of Ordnance to the Board, by which it was 
to be guided, with accompanying papers transmitted therewith, are herewith 
inclosed marked B^ to B®. By these instructions the site selected for a proving ground 
should fulfill the following requirements: 

(1) It should admit of open ranges of from 8 to 10 miles preferably over land. 

(2) It should have a width of from 1 to 2 miles, if inland, depending upon location 
and topographical features. ' 

(3) It should be adapted to the erection of the necessary structures, as shops, 
offices, and quarters, platforms for heavy guns, of either masonry or timber, railways 
and roads, telegraph and signal communications. 

(4) It should be adapted U> the various kinds of fire from field as well as from 
heavy guns, and to the various tests of projectiles, earthworks, and armor-plates. 

(5) It is desirable that it should possess facilities for the test of shell to act under 
water. 

(6) It should be comparatively level, easily accessible, not traversed by important 
highways or water-courses ; remote from settlements to avoid encroachment and 
danger of accident or damage to private property. 

(7) It should have convenient communication with the establishments that will 
furnish guns, powders, projectiles, etc., for trial and proof, and should possess ample 
facilities as regards transportation, both by rail and water, from points of supply 
and to points of final destination. 

(8) It should stand in proper protective relation to the system of coast and frontier 
defense. 

The instructions also name the following public and private establishments from 
which supplies are or have been recently procured, viz: Watertown Arsenal, Water- 
town, Mass.; Frankfort Arsenal, Philadelphia, Pa.; WestB»iut Foundry, Cold Spring, 
N. Y.; South Boston Foundry, Boston, Mass., and Dupont^s Powder Mills, Wilming- 
ton, Del. The Board al o deemed it proper to consider that the Cambria Iron Works, 
Johnstown, Pa.; Bethlehem Iron Works, Bethlehem, Pa., and the Midvale Steel 
Works, Philadelphia, Pa., are probable sources of supply for guns, projectiles or 
armor. It is also noted that since the issuance of these instructions a law has been 
enacted authorizing the erection of the necessary buildings and structures for an 
army gun factory at Watervliet Arsenal. Finally the Board is required by its 
instructions to state whether the site or sites it may visit are preferable or otherwise 
X. j.i-_ ^resent proving ground at Sandy Hook; and if it should find one or more 
sites to furnish an estimate of the prices for which they can be procured and 
nount necessary to provide adequate means, of communication to and from 
e, with the great lines of rail and water transportation. 
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The Board sabmits the foIlowiDg descriptione of the 8it€B viHited, with its action 
in each case, respectively : 

VALLEY OF THB ROCKAWAT RIVER. 

This valley is situated m the northern part of the State of New Jersey. , From the 
hamlet of Berkshire Valley it extends in a tolerably straight line northeasterly 
toward and somewhat beyond Petersbnfgh. It has hfgh mountains on both sides,, 
and is traversed by a single road, which could probably be vacated if necessary. 

The Rockaway River is a small stream^ except at intervals where it is set back by 
dams for water power no longer used. In the valley a few settlements have been 
made in the past, but they are now almost entirely abandoned and would oder no 
obstacle to its purchase by the United States. The practicable length for the pur- 
poses required would fall somewhat short of 8 miles. In width the valley varies from 
one-quarter to half a mile, except at its unper end, where it opens out into a more 
rolling country. The high mountain^ at its sides prevent its being intersected by 
cross-roads, and afford a natural boundary which would protect it from encroach- , 
ment by settlers. It was this feature, in connection witfi the fact that it is in close 
communication with the United States (Dover) powder depot, that induced the 
Board to examine it. 

This range has fairly convenient railroad facilities: the New York and Susque- 
hanna crossing the line about 2 miles above the northwestern limit, and the Morrie 
County Railroad approaching within 1 mile of its southwestern boundary. The 
valley is much cut up by spurs projecting from the surrounding ranges and by several 
hills in its middle at intervals throughout its entire length. The upper portion i» 
especially ron^^h and rocky in character, so much so, taken in connection with its 
restricted length, as to lead the Board to the conclusion that it is unsuitable for use 
as a proving ground. 

ATSION. 

Atsion is situated near the center of the southern portion of New Jersey, atthe juno- 
tion of the Philadelphia and Atco branch and the main line of the New Jersey South- 
em Railroad. It is 27 miles from Philadelphia and 79 froni New York. This town 
was formerly of some prominence, containing a large cotton-mill, grist-mill, saw-mill, 
seventeen cottages, fifteen factory houses, and a large mansion, the home of the owner 
of almost the whole town. For several years no work has been done there and the 
place is rapidly falling into decay. 

The proposed range at this poiut is contiguous on its south side to the New Jersey 
Southern Railroad its entire length of 9^ miles. Its north side is parallel to the 
railroad, which runs north of east, and is 2 miles from it. Its eastern boundary is a 
highway leading to Harris Station on the railway. Neither road nor station is of 
any prominence. The western boundary is a road known as the Med lord road, cross- 
ing the railroad just east of the town of Atsion. 

This tract of land is intersected by several streams with marshy borders within 
3 miles of the assumed location of the guns, and a little farther on two large cran- 
berry bogs occur. The land is in general rather low lying and liable to retain the 
water due to rain. It is covered with a small second growth of pine, cedar, and 
scrub-oak, the cedar being found near the streams. The chief advantages presented 
by this land are found in the fact that many buildings exist which might be utilized 
as quarters, offices^ shops, etc., and also that it has convenient access to the railroad 
throughout its length. It is believed, however, that these advantages are more than 
neutralized by the swampy character of the land at points necessarily most fre- 
quently used. The site is, therefore, not deemed suitable by the Board for a proving 
ground. 

WEYMOUTH. 

This tract, owned by Mr. C. R. Colwell, of Weymouth, N. J., is situated in the 
sourheastem part of New Jersey, about 33 miles from Philadelphia. It lies between 
the Philadelphia and Atlantic and Camden and Atlantic Railways on the north and 
east and the West Jersey Railway on the south. The first-named road constitutes a 
part of the Reading and the last two a part of the Pennsylvania system. 

A choice of three ranges was ofiered the Board by Mr. Colwell. Ot these but one, 
the most easterly, was considered worthy of »9xamination, the others being loo nhort 
for the purpose. The one examined lies contiguous to the Philadelphia and Atlantic 
Railway for about 4 miles of its length, while the remaining portion of the same site 
does not greatly diverge from it. A range of about 9^ miles can be obtained, starting 
at Elwood, the nearest railway station on the Philadelphia and Atlantic aud Camden 
and Atlantic Railways, and running to the southeast. The nearest station on the 
West Jersey Road is May's Landing, which is about 2 miles to the west of the termi- 
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nal p >int of the range. May's Landing is the head of navigation on tht> Great Egg 
Harbor River. Vessels of from 100 to 150 tous ascend to this point. 
, One important road, the May's Landing and Egg Harbor City, crosses the proposed 
line of lire at about 4^ miles from Elwood. It is understood, from correspondence 
with Mr. Coiwell, that this road can be vacated. An unused railway runs parallel to 
it and connects the two towns. From its dii ection it could not be made of any special 
value to the Uuited States. 

The land is in general quite level. It is covered with pine and eedar, mostly of 
fimall second growth,, though there is a considerable quantity of large timber still 
standing, particularly of white cedar. The ground is somewhat cut up by streams 
with low marshy borders which are especially objectionableasthey occur within the 
portion that would be most frequently used. The soil is a sandy loam and the land 
is regarded as desirable for farming purposes when the timber is removed. 

The chief advantage possessed by this range lies in the fact that it has two compet- 
ing railways but 200 yards apart at its upper end, and a railway and a small river at 
the other. 

' The price asked by Mr. Qplwell, $25 per acre, is materially higher than that of 
another equally good and possibly better range examined by the Board, though the 
lat-ter has not the advantage of competing roads. Owing to the system of pooling 
adopted by most railways, this supposed advantage may be entirely illusory. In 
addition, the practicable range that could be obtained would be materially shorter than 
the one above referred to as the guns would have to be advanced some little distance 
from Elwood. The Board does not, therefore, recommend this site as suitable for a 
proving ground. 

ALBANT. 

This site is located between the cities of Albany and Schenectady, on the line of 
the New York Central and Hudson River Railroad. It comprises the greater portion 
of the high land or divide which separates the valleys of the Hudson and Mohawk 
' Hi vers between the two cities named. The soil is principally sand, covered tnore or 
less Ihickly with scrub oak, pine, and huckleberry, with here and there patches of 
timber of considerable height. A ridge of hills, estimated from 20 to 60 feet high, 
exteud nearly the entire *length of the available site, with spurs jutting out at vari- 
ous points, necessitating cousiderable grading on the liiie of the proposed range 
which is marked on the accompanying tracing. The land in the vicinity of Albany 
is uncultivated and is of little value; towards Schenectady the soil improves, and 
numerous small farms are to be found in the level portions between the hills. Al- 
though the cities named are 17 miles apart, yet owing to the necessity of locating 
the firing point a sufficient distance from Albany to avoid damage and disturbance 
to that city, and the fact that in the vicinity of Schenectady important highways 
exist which can not be closed, the available range would be limited to about 6 miles. 
This ground is easily and quickly accessible from the Watervliet Arsenal by means 
of the Delaware and Hudson and New York Central Railroads. The advantages of 
location doe to this fact are evident. The Board, however, on account of its limited 
range as explained above, does not recod^mend it as a suitable site for a proving 
ground. 

MONTAUK. 

Montauk is situated at the extreme easterly end of Long Island. It is about 10 
miles in length, and varies in width from 1 to 3 miles. It rises quite abruptly from 
Napeague Beach, a low, sandy .strip extending from the eastern shore of Xapeague 
Harbor back to the town of Amagansett, a distance of about 5^ miles. 

About 2^ miles from the western end of Montauk the land reaches its highest ele- 
vation, fully 1'25 feet or more, and from thence a command is given over th^ ocean, 
the sound, and the land itself to the extreme end of MontauK Point, at which the 
light-house is distinctly visible. A tolerably abrupt descent leads from the high 
ground to Fort Pond, a sheet of water about 2^ miles from the assumed position of 
the guns, lying across the proposed line of fire. The land rises almost immediately 
on the opposite side, and continues in a general level, though over a somewhat roll- 
ing country, to Great Pond, where there is a moderate depression, thence on to the 
light-house. The lattor portion is somewhat rough and rocky, particularly alons: the 
line of the road which skirts the shore and overlooks the ocean. The soil is a firm 
admixture of sand, gravel, stone, and earth. The whole area is covered with grass, 
and is used as a range for cattle and sheep. 

Within the limits of the proposed firing ground there are about three buildings, 
two being keepers' houses and one a stable near Great Pond, except on a bluff over- 
looking the sea, where nine cottages have recently been erected for summer occu- 
pancy. These could not well be utilized by the Government in their present posi- 
tion, as they are only about half a mile from the line of fixe. It is possible that they 
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mijT^t be taken down and again pnt np on tbe northeastern shore of Fort Pond Bay, 
overlookintv the Sound. 

At present beavy^nns can only be transported to Montaiik by water, the landing 
to be made at Fort Pond Bay. It may be well to mention that this bay has abund- 
ant depth of water for the largest oc4^an steamer, and tbat but a short time since a 
plan was under consideration by wbich five-day European steamers were to be run 
from this point, the Long Island Railroad completing tbe communication with New 
York. The nearest station of this road is now at Bridgehanipton, about 21 miles from 
the point at ^hich the guns c6uld be located. The nearest telegraph station is at 
Amagansett, 10 miles from the same point. 

Montauk may be reached by steamer from Sag Harbor, the terminus of the Long 
Island Railway on the Sound.. It may also be reached by steamer from New London, 
Conn. The distance is about 23 miles. 

As a site for a proving ground Montauk possesses many advantages. 
^ From the assumed firing point to the light-bouse is 7f miles, but the necessity of 
avoiding the latter would slightly decrease tbis distance for the actual range. The' 

ground is high pretty much throughout its whole extent. It is almost entirely free 
om mosquitoes, wbich are found iu such abundance on NapeaguV) Beach as to pre* 
Tent the possibility of encroachment from that direction. In addition, that beach is 
too low and wet to admit of occupancy. With the whole of Montauk in the posses- 
sion of the Government nothing would prevent its full utilization as a range except 
the light-house, the life-saving stations, of which there are three, being situated un- 
der the bluffs and therefore not exposed to danger. 

The transfer of guns from Fort Pond Bay to tbe firing point would offer no particular 
difficulty, though some grading would have to be done along tbe line of the more or 
less natural range between the hills. 

The command over the sea, in addition to that over the land, is especially advan- 
tageous. 

The most serious objections to Montauk consist in the fact that at present it is not 
particularly accessible except by water, and that it does not stand in proper pro- 
tective relation to the system of coast defenses -now or ever likely to be adopted. 
In case of war, all material of value would of necessity have to be removed. 

The first cost of this site would be upwards of $311,000, as appears from letter of 
its principal owner, Mr. A. W. Benson, under date of September 7, 1888. The cost 
of a suitable wharf for landing heavy guns and of a tram-way from it to the firing 
point would probably not exceed $75,000. 

Mr. Benson has more rciently declined to offer this site for sale to the Government 
(See letter of his representative, Mr. McCue, dated November 2, 1888), but while the 
Board, taking all things in^o consideration, does not consider this site to be equal to 
that at Sandy Hook as a proving ground, it is so much impressed with its manifest 
advantages as to recommend that, if the necessity should ever occui:, renewed efforts 
be made to secure it. 

RICHLAND. 

This tract of land is situated in southern New Jersey, about 40 miles from Phila- 
delphia, and, at its northerly end, 2^ miles distant from Richland, a station on the 
West Jersey and Atlantic Railroad connecting Philadelphia and Atlantic City, N. J. 
The tract which extends due north and south in the direction of its length is 10 
miles long and 2 miles wide, less a triangle off' the northeast corner as shown on .the 
map herewith, inclosnre H®, and contains about 12,375 acres of land. The surface 
consists of a gravelly loam covered by a thick growth of scrub-oak, cedar, and pine 
varying in height from 6 to 30 feet. The land is generally level, suflBcieutly so for 
the purposes of a proving ground, and the soil for the most part is firm and dry, 
although sandy in places, but is interspersed with a number of small streams, in the 
vicinity of all of which there is marshy laud. One of these marshes, about 2i miles 
from the northerly end of the tract and which would cover from oue-haif to three- 
fourths of a mile of the probable firing line to be selected, appears to offer the only 
serious inconvenience to the establishing of a good and sufficient firing line from 8^ 
to 9 miles in length, depending upon the extent of ground reserved for building 
pur])oses, etc. The marsh referred to can, it is believed, be drained sufficiently well 
or crossed by causeways to render it not a serious obstacle. 

There are several wooden dwellings now upon the land with small clearings, to be 
incltAed in tbe purchase, which would be of little or no value to the Government. 

In view of the sparseness of the habitations now adjoining this lard and the char- 
acter of the improvements, the Board is of the opinion that the site is sufficiently 
remote from settlements to avoid probable danger of accident or damage to private 
property. In this, however, the Board omits any reference to consequential dam- 
ages which might arise, due to a depreciation of value for future improvements, on 
private lands adjoining. The most valuable adjoining land, at present, is that on 
the north, which is stated, inclosnre H\ to have been recently sold for $20 per aore* 
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At present, the nearest towns are Riohland, 2^ miles, and Yinelandi 7 miles distant 
firom the hoandaries of the tract. 

It is assumed that the northerly end of this tract would he the proper location for a 
firing point, and that connection hy rail with points of supply, etc., would he made at 
Richland. The terminal points of the railroad through this valley are Camden and 
Atlantic City, N. J., hoth on tide-water; but, owing to the poor harbor entrance and 
difficult navigation to reach Atlantic City from the ocean, the nearest accessible point 
for water communication with the site is at Camden, on the Delaware JKiver, 39 miles 
distant. The West Jersey and Atlantic forms a part of the Pennsylvania Railroad 
system, and this company has stated to the Board, through one of its agents, that it 
will undertake to transport from Jersey City or from Camden to Richland a gun weigh- 
ing 120 tons. A continuous line of railroad without -transshipment is afforded from 
Watervliet Arsenal to Richland, Tia Albany, Jersey City, and Camden, over the Dela- 
ware and Hudson, the West Shore, and Peunslyvania Railroad system. Water com- 
munication betweea Watervliet Arsenal and Camden, sufficient to transport tho 
heaviest guns, is afforded by the Hudson River and the Delaware and Raritan Canal 
intathe Delaware River at Bordentown, thence to Camden. In this connection atten- 
tion is invited to letter, inclosure H^, from the superintendent of the canal company. 
The facilities for rail communication to Richland are sufficient, but it is entirely 
destitute of direct water communication; the latter is conveniently accessible only 
ftt Camden. For shipments of heavy guns it would be necessary for the Government 
to provide special railroad trucks. Richland is distant by either rail or water (from 
Camden) about 280 miles from Watervliet Arsenal. 

As stated in inclosures herewith Hk 2, 3, and 5, Mr. C. G. Patterson offers to convey 
this tract of land to the United States, free of all incumbrances in the shape of roads, 
dwellings, etc., and to include a railway connection between the northerly end of the 
tract and the West Jersey and Atlantic Railway at Richland, for the sum of $225,000. 
In this it is understood that the estimated cost of the railway connection is $25,000, 
which leaves the value of the land $16.16 per acre. 

I At the time of the visit of the Board the new road, 4 miles in length and the clear- 
ing at the northerly end of the tract, mentioned by Mr. Patterson, were nearly com- 
pleted. 

In regard to the selection of this site for a proving ground the Board is of the opin- 
ion that if an exclusively land range is to be selected this site is suitable ; but the 
Board would further state its opinion that it is very desirable, if not essential, that 
a proving ground should afford facilities for tests of various war-like appliances in oi 
over deep water, and in this view of the case the Board does not recommend the 
Richland site for selection as a proving ground.^ 

SANDY HOOK. 

In the preparation of the following description of Sandy Hook, free use has been 
made of the preliminary report of the Board of Officers constituted by Special Orders ^ 
No. 122, current series. Adjutant- General's Office. See inclosure B^. 

The accompanying map of Sandy Hook, inclosure B^ shows the situation and ex- 
tent of the Government reservation, and the location of the buildings, etc. It is dis- 
tant abeut 20 miles from New York City over a course navigable for the largest ves- 
sels and lying entirely within the line of outer defenses for New York harbor. The 
present dock facilities at the Government landing are inadequate for the proper and 
secure handling of the heavier guns which, in the near future, will probably be' com- 
prised in our sea-coast armament. The dock is, however, easily repairable, and at an 
expense of from $10,000 to $15,000 it could be made secure and accessible for discharg- 
ing or loading vessels capable of transporting all the material required for sea-coast 
armament to any part of the coasts of the United States. Deep and still water pro- 
viding safe anchorage for vessels is found close at hand. 

The railroad connections to this point are by means of the Southern Railroad of 
Kew Jersey from Long Branch, terminating at the company's wharf on Sandy Hook. 
From Long Branch easy connections can be made by means of the Reading and Penn- 
sylvania systems to any point in the United States. For instance, the route from 
Watervliet Arsenal to this point would be via Delaware and Hudson Canal Company's 
Railroad and the West Shore Railroad to the vicinity of Jersey City, thence byieither 
of the systems mentioned to Long Branch and Sandy Hook, the total distance being 
ftbout 164 miles. It is considered by the Board that the utilization of these Hkilroad 
facilities is absolutely necessary to the full development of the advantages of Sandy 
Hook as a proving ground. This could be easily effected by building on the reserva- 
tion a branch connecting the road leading from Long Branch and the firing point. 
This branch would be about 1| miles in length and could be constructed at an esti- 
mated cost of $10,000^er mile. This branch constructed and the wharf repaired «8 
stated. above, together with some dredging to cost about $300, the transportation f&- 
eilities to Sandy Hook would be ample, and superior to those at any point yisited by 
the Board. 
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The length of the reservation is 5 miles nearly ; the width of the northern portions 
wera^es somewhat over one-half mile, increasing to. abont 1 mile near the 
middle length. At the soath the land contraots to a narrow reach of sand, averaging 
about one hnndred yards in width over a length of three-fonrths of a mile. This con- 
figuration of the land lends itself in a remarkable degree to contribute to the neces- 
sary isolation of the locality. The land is nearly level, and naturally well graded for 
general purposes, and ample and suitable space is at hand for the construction of 
buildings or other works required. The range is located near the ocean beach, and the 
line of fire extends southward; there is a safe and suitable range over land for low 
angle-firing up to about 4,500 yards, and for mortar or high-angle firing up to about 
5, 000 yards, and if Life-Saving Station, No. 2 was removed back to the vicinity of the 
railroad tract, this range would extend to about 6,600 yards. Unlimited facilities 
exist for water-ranges of guns, and for the test of shell to act under water, or for any 
other purpose for which a water ranee can be utilized. Plane-tables have been es- 
tablished on the fort wall and at the Navesink Light, giving a base-line about 5 miles 
in length, which is ample for the determination of any sea-range that may be required, 
with a degree of accuracy closely approximating that to be obtained by measurements 
over land. 

Various buildings, and other important special appliances, are now available at this 
place. These consist of a machine-shop for repairs, an office- building with lustra- 
ments and appliances for taking velocities, etc., various platforms for guns, including 
two of concrete, targets, a building tor officers' quarters, quarters for foreman and en- 
listed men, and a telegraph office. 

Inasmuch as the military reservation at Sandy Hook constitutes an essential fea- 
ture in the system of defenses needed for the protection of the most important harbor 
in the United States and its largest and wealthiest community, the forts and batteries 
to be erected there, and the occupancy of the land by military forces in case of 
foreign attack will always insure that a proving ground at Sandy Hook will remain 
in proper protective relations to the system of coast and frontier defenses. 

In complying with the instructions to the Board to state whether such site or sites 
as it may visit are preferable or otherwise to the present proving ground at Sandy 
Hook, the Board is obviously limited to a comparison with the Montauk and Rich- 
land sites. 

Recognizing that deficiencies do exist in each of the three sites named, the Board 
is constrained to consider their respective advantages and disadvantages and to 
award them an order of merit based upon a consideration of all the points which 
have been hereinbefore stated more or less in detail, and which in the opinion of the 
Board should have most weight in determining the selection of a site for a proving 
ground. After careful consideration the Board concludes that the three sites named 
possess the following order of merit, viz : first, Sandy Hook ; second, Montauk Point; 
third, Richland. 

Montauk Point has the advantage of Sandy Hook, but more especially of Richland, 
in tliat it combines an adequate land range with an unlimited sea range, and also 
that there are large ponds of deep still water which might be used with advantage 
in tests of shells made to burst in water. In common with Sandy Hook, and with 
advantage over Sandy Hook, it possesses'a marked advantage over Richland in the 
isolation which the proving ground would have and the freedom from encroachments 
from outside parties. 

The disadvantages of Montauk as compared with Sandy Hook are its remoteness 
from points of supply by water transportation, and the lack of rail communication; 
the probable first cost of the land, the cost of providing proper wharfage, and for the 
transport of guns from the v^ater to the firing point; the unevenuess of the ground, 
rendering more or less grading necessary to locate the targets at short ranges, and 
that it would not be in proper protective relations to the system of coast defense. In 
health fulness and comfort to the personnel of the working force on the range Mon- 
tauk would be superior to either Sandy Hook or Richland, the latter especially, 
where the mosquitoes in summer may prove not only an annoyance but a serious 
hindrance to* Work. Montauk is almost free from mosquitoes. 

Richland is superior to either of the other sites in that it affords facilities for the 
best range over laud ; but comparing it with Sandy Hook on this point, the advan- 
tage exists for comparatively lonsj-range firing, or perhaps for less than 20 per cent. 
of all the firing to be done. It will be noted that the land range at Sandy Hook if 
well adapted to all proof firing, to all tests of armor and tests of projectiles, against 
armor, to nearly all the firing tests to which field and siege arms will be subjected, 
and, assuming that proper butts are erected behind the targets, to tests of accuracy 
for all low-angle firing ; whilst for long-range firing and for accuracy of mortars at 
greater ranges than 5,000 or 6,600 yards, the water range can be utilized. The Board 
considers that the disadvantage of the water range at Sandy Hook, as needed for 
long-range firing, lies more particularly in the necessity of waiting for calm weather 
ana in the interruptions occasioned by passing vessels, but these are disadvantages 
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inherent in a water range over navigable waters, and can be overcome. In calm 
weather, it is believed, the range firing to sea can be done with safficient accnracy, 
and advantage can be taken of such weather to make these firings. 

The absence of any water range at Richland is a serious disadvantage, primarily, 
because there could be no tests of shell bursting in water and no tests of high ex- 
plosive shell or aerial dynamite torpedoes upou objects on water ; and it Is believed 
that this very important and recent branch of defensive appliances can not be prop- 
erly developed excepfr over a water range. 

Sandy Hook possesses a marked advantage over Richland in the complete facilities 
which can be afforded for transportation both by rail and water. Its location for a 
proving ground,* as a convenient center for receipt of guns, etc., from points of sup- 
ply and their distribution to points of final destination can not probably be excelled. 
It is, moreover, at present the only military reservation in the vicinity of New York 
Harbor which can be nsed for extensive firing tests, and, considering the relative mag- 
nitude of the defenses required for New York Harbor and vicinity, it will be most 
convenient to retain the proving ground at Sandy Hook for the conduct of experi- 
ments required in connection with the erection of forts and batteries in close prox- 
imity to the ground where they are most needed. 

Sandy Hook possettses the capacity for the conduct of experiments and tests con- 
sidered by the Board absolutely necessary to the full development of the resources of 
a perfect proving ground, and from which the Department would be excluded were 
it confined to an exclusively land range ; moreover, there is nothing which could be 
done on such a range which could not for practical purposes, although under certain 
disadvantages, be accomplished at Sandy Hook. Assuming, therefore, that the sug- 
gested improvements have been made, the Board has to report that none of the sites 
visited by it is preferable to the proving ground now in possession of the Government 
at Sandy Hook* 

John E. Greer, 
Captain, Ordnance Department, U. S, Army, 

Frank Heath, 
Captain, Ordnance Department^ U. 6, Army, 

R. BiRNiE, Jr., 
Captain^ Ordnance Department, U, 3, Army. 
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Washington, December 14, 1891. 

Sib : The undersigned members of the Board of Visitors to the West 
Point Military Academy, appointed on the i)art of the Senate of the 
United States by the Vice-President to attend the annual examinations 
of the Military Academy for the year 1891, in conjunction with the 
other members of the Board appointed by the Speaker of the House of 
Represent«;tives and the President of the United States, having per- 
formed the duties devolving upon them by virtue of their appointment, 
herewith submit their report, adopting the report made by the full 
Board of Visitors in which we join as members. 

Charles F. Mandebson. 
James L. Pugh. 
Hon. Levi P. Mobton, 

Vice-Fresident and President of the Senate^ 



BOARD OF VISITORS. 
JXJNIC, 1891. 
Appointed by the President of the United States. 

1. Rev. FRANK A. O'BRIEN Kalamazoo, Michigan. 

2. Colonel JAMES T. MURFEE Marion, Alabama. 

3. Hod. JAMES A. WAYMIRE San Francisco, California. 

4. Major JOHN M. CARSON, {Secretary) * . . Washington, Dist. of Col. 

5. Mr. DAVID W. PAYNE Elmira, New York. 

6. General THEODORE S. PECK Burlington, Vermont. 

7. Hon. ROBERT 0. FULLER Cambridge, Massachusetts. 

Appointed by the President of the Senate. 

8. Hon. CHAS. F. M ANDERSON, (Presidtnt) Omaha, Nebraska. 

9. Hon. JAMES L. PUGH Eufaula, Alabama. 

Appointed by the Speaker of the House of Representatives. 

10. Hon. JULIUS C. BURROWS Kalamazoo, Michigan. 

11. Hon. JOSEPH A. SCR ANTON Scranton, Pennsylvania. 

12. Hun. SAMUEL W. T. LANHAM, ( Five- President) Weatherford, Texas. 

2 



f 



REPORT 

OP THE 

bo^hd of visitors 

TO THE 

UNITED STATES MILITARY ACADEMY, 

FOR THE YEAR 1891. 



To the Secretary of War^ the President of the Senate^ and the Speaker of 

the House of Representatives : 

The Board of Visitors appointed to attend the annual examination 
of the United States Military Academy for the year 1891 assembled at 
West Point, in the rooms provided for that purpose, on the 1st of June. 
The authority for appointing this Board, the purpose for which it is 
appointed, and the duties devolved upon it, are found in the two fol- 
lowing sections of the Eevised Statutes of the United States : 

Sec. 1327. There shall be appointed every year, in the following manner, a Board 
of Visitors to attend the annual examination of the Academy. Seven persons shall 
t>e appointed by the President, and two Senators and three members of the House of 
Representatives shall be designated as visitors by the Vice-President or the President 
pro tempore of the Senate and the Speaker of the House of Representati ves^ respect- 
ively, at the session of Congress next preceding such examination. 

Sbc. 1328. It shall be the duty of the Board of Visitors to inquire into the actual 
state of the discipline, instruction, police administration, fiscal affairs, and other 
concerns of the Academy. The visitors appointed by the President shall report 
thereon to the Secretary of War, for the information of Congress, at the commence- 
ment of the session next succeeding such examination, and the Senators and Repre- 
sentatives designated as visitors shall report to Congress, within twenty days after 
the meeting of the session next succeeding the time of their appointment, their action 
as snch visitors, with their views and recommendations concerning the Academy. 

In accordance with these provisions of law the following named 
gentlemen were appointed to constitute the Board of Visitors for the 
year 1891, and requested to assemble at the Military Academy on the 
1st day of June : 

APPOINTED BY THE PRESIDENT OP THE UNITED STATES. 

Bev. Frank A. O'Brien Kalamazoo, Mich. 

Col. J. T. MuRFEE Marion, Ala. 

Hon. Jambs A. Watmirb San Francisco, Cal. 
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Msij. John M. Carson Washington, D. C. 

Mr. David W. Payne ElmiTa,N. Y. 

Gen. Theoi>ore 8. Peck Barlington, Vt. 

Hon. Roberto. Fuller Cambridge, Mass. 

APPOOCTED BT the president of TfffE SENATE. 

Hon. Chab. F. Manderson Omaha, Nebr. 

Hon. James L. Pugh Eafania, Ala. 

APPOINTED BT THE SPEAKER OF THE HOUSE OF REPRESENTATIVES. 

Hon. Julius C. Burrows Kalamazoo, Mich. 

Hon. Joseph A. Scranton ...Scrauton, Pa. 

Hon, Samuel W. T. Lanham Weatherford, Tex. 

ORGANIZATION OF THE BOARD. 

An organization was perfected by the ananimoas selection of Hon. 
Charles F. Manderson as president ; Hon. Samael W. T. Lanham as 
vice-president; and Maj. John M. Carson as secretary. 

Upon a call of the roil it was ascertained that all the members of 
the Board were present except Mr. Way mire, from whom a telegram 
was read explaining that he had been unavoidably detained on the 
road and would reach West Point the following day. 

It was ordered that the regular meetings of the Board should be 
held daily at 3 o'clock p. m. 

The president of the Board was authorized to appoint the usual com- 
mittees for the examination of the various departments of the Academy. 

The secretary was directed to notify Col. John M. Wilson, Super- 
intendent of the Military Academy, that a quorum of the Board of 
Visitors was present, that the Board had been duly organized, and was 
prepared to proceed with the business for which it had been appointed. 
In accordance with this direction the secretary addressed the following 
letter to Colonel Wilson : 

Rooms of the Board of Visitors^ 

West Point, N. T., June 1, 1891. 

Sir : I have the hoDor to inform you that the Board of Visitors to the U. S. Mili- 
tary Academy for the year 1891, assembled thU day at the place appointed for that 
purpose, and organized by the selection of Hod. Charles F. Manderson as president, 
Hon. Samuel W. T. Lanham as vice-president, and Maj. John M. Carson as secretary. 
I have also the honor to inform you, by direction of the Board, that any communi- 
cation you may desire to make in reference to the affairs connected wiih the Military 
Academy will be cheerfully received and be given careful consideration. 
Very respectfully, yonr obedient servant, 

John M. Carson, 

Secretary, 
Col. John M. Wilson, 

Supei*intendent U, S. Military Academy, 



UNITED STATES MILITARY ACADEMT. 



After a sViort recess the Board reassembled, when the president laid 
before the Board the following communication from Colonel Wilson, 
Superintendent of the Academy : 

Headquarters U. S. Military Academy, 

West Point, N, F., June 1, 1891. 

Sir : I have the honor to acknowledge the receipt of your commnnication of this 
date notifying me of the organization of the Board of Visitors. 

I shall he happy to afford the Board everj' facility for a thorongmnspection of 
the workings of all the departments of the Academy, administrative as well as those 
of instruction, and in general to do everything possible to assist the Board in its 
labors. 

A programme of the examination has already been furnished each member. Notice 
will be given from day to day of such military exercises as are ordered for the Board 
of Visitors. 

First Lieuts. Frank L. Dodds, Ninth Infantry ; Joseph £. Knhn, Corps of Engineers; 
and Daniel L. Tate, Third Cavalry, have been detailed to attend upon the Board of 
Visitors during their stay at the Academy. 

I also take occasion to say that I hope the Board will communicate with me freely, 
both personally and officially, upon any subject connected with the Military 
Academy which may be of interest to its members in connection with their official 
visit to West Point. 

In conclusion permit me to say that I desire to call officially upon the Board of 
Visitors at the hotel at 4:20 o'clock p. m. to-day, with the members of the Academic 
Board and my military staff, for the purpose of paying our respects to the Board of 
Visitors and to conduct them to a review of the corps of cadets given in their honor. 

At the close of the review it will give me pleasure to receive the members of the 

Board, their families, and friends at my quarters to meet the officers and ladies of 

the post. 

Very respectfully, your obedient servant, 

John M. Wilson, 

Colonel of Engineers, Superintendent, 
Hon. Chas. F. Manderson, 

President Board of Visitors, West Point, N. Y, 

A copy of Orders ISo, 74, dated West Point, 1^. Y., May 14, 1891, was 
also laid before the Board and copies furnished each member. These 
orders annoanced the programme for the examinations of the various 
sections and classes and concluded with the following order of military 
exercises for the period between the 1st and 12th of June : 

VI. The following military exercises will take place during the examination : 



lulantry < 

Artillery ? 

Cavalry < 

Practical military' eDgineering | 

Small arms 



■Review 

Schoul of the battalion 

School of the battalion (skirmish drill) 

Heavy artillery drill (sea-coast cans) 

School of the batter v (field artillery) 

Heavy artillery d rill (siege mortars) 

School of the soldier, moanted 

School of the company, moanted 

Military bridge constraction (pontoon bridge) . . . . 

Military signaling 

Use of the sword and bayonet, military gymnastics 



June 


1 


June 


4 


June 


9 


June 


2 


June 


6 


June 


9 


June 


3 


June 


5 


Jnne 


8 


Jane 


10 


Jane 


11 



This order of exercises may be changed on account of the weather or for other 

causes. 

YII. The members of the First Class will be graduated Jnne 12, 1891. 

By order of Colonel Wilson. 

J. M. Carson, jr., 

Second Lieutenant Fifth Cavalry, Adjutant, 
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The Superintendent, accomiianied by his militaiy staff and the mem- 
bem of tbe Academic Board, called apon the Board of Visitors at their 
roomii, and after an interchange of conrtesies escorted them to the 
fiarade ground to witness the review arranged in their honor. Hon. 
Levi P« Morton, Vice President of the United States, having arrived 
at West Point a few hours prior to the time fixed for the review, upon 
invitation of the Board of Visitors participated in the ceremonies. 

At the second session Hon. James A. Waymire appeared and assumed 
his duties as a member of the Board. 

The President announced the following as the committees : 

AppaintmenU and Examinations. — ^Messrs. Pngh, O'Brien, and Scran- 
ton« 

JJUfcipline and Instractian. — ^Messrs. Murfee, O'Brien, and Peck. 

Armament and Equipment — Messrs. Peck, Manderson, and Waymire. 

Buildings and Grounds. — Messrs. Payne, Lanham. and Fuller. 

tiupplies and Expenditures for Cadets. — Messrs. Burrows, Lanham, 
and Carson. 

Fiscal Affairs. — ^Messrs. Scranton, Fuller, and Payne. 

The committees proceeded at once to inquire into the matters assigned 
them respectively, and pursued their inquiries with commendable dili- 
gence. The results of these several inquests will be found in the reports 
made to and approved by the Board after full discussion. 

PLAN OF PBOCBDURB BY THE BOARD. 

The plan upon which the Board proceeded to gain information aboat 
the various departments of the Academy was adopted for the purpose 
of ascertaining facts free from any influence of those connected with 
tlie administration of its affairs. It is proper to state in this connection 
that neither the Superintendent nor his assistants, at any time, except 
when so requested, offered suggesticms or performed any act intended to 
Influence tbe judgment of the Board or its members individually. Every 
opportunity was offered and every facility extended for full investiga- 
tion of each department of tbe Academy, and every officer when called 
npon for information promptly responded. The committees daily pros- 
ecuted inquiries into the various departments, and at the regular 
meetings of the Board questions deemed important were presented for 
general discussion. By this course of procedure every member of the 
Board was made acquainted with the methods of each department of 
tlie Academy through the investigations of the committees, the necessity 
for clianges when changes were recommended, and was thus prepared 
to act intelligently upon all matters presented by tbe committees. 
These regular meetings were found to be so interesting and instructive 
that during the fifteen days the Board was at the Academy not one* 
meeting was dispensed with, and, with two or three exceptions, each 
moeting was attended by all the members. Several of them were at- 
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tended by \\\^ Superintendent and other officers of the Academy, from 
whom the Board desired information upon questions under considera- 
tion and whose attendance had been reqaested. 

The reports of all the committees were presented during the days 
the Board was at West Point, their contents fully considered, and their 
recommendations discussed and acted upon. The final adjournment 
of the Board occurred on the morning of June 12. During the ses- 
sions a number of subjects were discussed and resolutions adopted 
which have no place in the reports of the committees. These matters 
are presented in the general report. 

The Superintendent requested the Board to designate one of the 
members to deliver an address to the graduating class on the day of 
graduation, and in accordance with this request Hon. Julius C. Bur- 
rows was chosen. Eev. Frank A. O'Brien was also designated by the 
Board to deliver a short address upon that occasion. 

The secretary was selected to write the general report and author- 
ized, in the name of the Board, to call upon the War Department, the 
Superintendent of the Academy, and other parties from whom informa- 
tion deemed necessary in the preparation of the general report might 
be obtained. 



APPOINTMENTS AND EXAMINATIONS. 

Committee <m Appointments and Examinations. — Messrs. James L. Pugh, Frank A. 
O'BRiKNy and Joseph A. 8cranton. 

SHOULD THE OOBPS OF CADETS BE INCREASED? 

The Board devoted considerable time to the qnestion whether the 
strength of the corps of cadets as now established by law should be 
increased. This is not a new question. It has been discussed in Con- 
gress, in the public press, and in the reports of former Boards of Vis- 
itors. Opinion has been divided touching the general proposition, and 
varied as to the extent to which an increase should be made and the 
methods for its accomplishment. On the one hand many persons, in- 
fluenced by the pride and enthusiasm incidental to a visit to West 
Point during the annual examinations and exhibitions, coincide with 
the opinion expressed by Gen. U. S. Grant upon the occasion of one 
of his visits to the Academy, and after he had visited many foreign 
countries, that there should be one thousand cadets at West Point. 
On the other hand, less sentimental but more practical persons believe 
that the measure of increase should not exceed the capacity of the 
present establishment. General Grant's expression that one thousand 
cadets should be receiving instruction at West Point was doubtless 
intended to express his estimate of the value of the Academy, and the 
excellence of the institution as a school for military instruction and 
training, and not a deliberate recommendation to increase the strength 
of the cor[)S of cadets to the large number stated in the expression so 
often quoted. 

To maintain one thousand cadets at West Point may not be imprac- 
ticable but would be impolitic for several reasons, not the least of which 
is that of expense. The work performed at the Military Academy is 
admittedly of the highest importance and value to the nation. It 
teaches young men the art of war, and gives its graduates training which 
qualifies them to serve the country in a state of war to the greatest ad- 
vantage. The present capacity of West Point is equal to supplying the 
annual casualties of the United States Army, but even should the num- 
ber of graduates exceed this requirement the country would be largely 
benefited by having in civil life, in every State of the Union, men who 
have passed successfully through the Military Academy. These mea 
would naturally become identified with the National Guard, and, should 
the emergency arise, would become efficient instructors and competent 
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commanders of newly formed regiments and brigades. The importance 
and valae of having among the body of the people men of military edu- 
cation and training is illustrated by the fact that during our civil war 
many of the most successful and distinguished officers in both armies 
were men who grad uated at West Point, but who were engaged in civil 
life upon the breaking out of hostilities. 

If we are to consider the AcMemy merely as the means of furnish- 
ing the necessary material for supplying the annual casualties of the 
present Army in time of peace, no change in existing laws governing 
this question is required. But the Military Academy has been estab- 
lished and brought to its present high standard of excellence and 
efficiency by years of labor and experience and large expenditures of 
money. It has capacity for training and educating at one time at least 
400 students without material increase in the annual cost of its main- 
tenance, and the Board believes it would be good policy to obtain for 
the Army and the country the full fruition of the institution by increas- 
ing the strength of the Corps of Cadets so that it may be at all times, 
after providing for casualties, nearly equal to the membership of the 
House of Bepresentatives. 

STRENGTH OF THE CADET CORPS. 

The stren^h of the Corps of Cadets is fixed by law at " one from 
each Congressional District, one from each Territory, one from the 
District of Columbia, and ten from the United States at large." Under 
the existing Congressional apportionment the maximum strength of the 
corps is 347. Under the apportionment act passed at the last session 
of Congress, and under the operations of which the Fifty-third Con- 
gress will be chosen, this number will be increased to 371. The intent 
and purpose of the law creating the Academy and of all laws amendatory 
thereof was clearly to educate at the institution a number of young 
men equal to the membership of the House of Representatives plus 
the number which the President is authorized to appoint. If this pur- 
pose could be carried out and the corps maintained at the legal maxi- 
mum, the number of young men who should annually graduate would 
be 87, of whom 40 or 60 would be needed to supply vacancies in the 
Army. It is perhaps impossible that this number could be actually 
graduated, because it is unreasonable to expect that there will not be 
cases of deficiency ; but that the number of graduates should be 
greater than it now is will not be denied by fair-minded men who will 
give the subject even slight investigation. 

The strength of the corps at this time, exclusive of the two young men 
from Switzerland and Mcaragua who are receiving instruction under 
special act of Congress, is 284, or nearly 23 per cent, below the strength 
fixed by law. This large percentage of deficiency is mainly due to the 
selection of poor material by members of Congress, aided, in many 
cases, by an entire failure to select. Upon the graduation of the class 
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of this year there were 165 vacancies to be filled. For these, 138 prin- 
cipals were appointed, leaving 17 districts from which no appointments 
were made. Of the principals appointed 9 failed to report at the 
Academy, thus reducing the number to 129, of whom only 90 succeeded 
in passing the preliminary examinations. At the same time 64 alter- 
nates were appointed, of whom only 30 reported, and of these but 7 
were admitted, so that, instead of a class of 155, we have only a class 
of 97 to start upon the 4-years' course of study and training. This 
delinquency is equivalent to a waste of 37 per cent, of the power and 
energy of the institution, because the same forces used in the training 
of 97 cadets would train 155. 

AN INOKEASE RECOMMENDED. 

Much attention was given this subject by the Board. The committee 
having the matter in charge made careful inquiry into it, discussing it 
with members of the Academic Board and the more experienced mili- 
tary officers on duty at the Academy, and it was also discussed with 
the Board at two meetings, set apart for that purpose, by Colonel 
Wilson and Professor Michie. . As the result of this inquiry the Board 
unanimously adopted the report of the Committee on Appointments 
and Examinations, and agreed to recommend the passage of an act 
fixing the strength of the Corps of Cadets at a maximum of 469. In the 
selection of candidates for admission to the Academy, the Board recom- 
mends that in addition to the present allotment of 1 cadet to each 
Representative and Delegate in Congress, 2 cadets be alloted to each 
State at large, to be nominated by the Senators respectively, and that 
the President be authorized to nominate from the country at large 20. 
The practice prior to the passage of the act of June 11, 1878, was for 
the President to nominate 10 cadets for each year. The act referred to 
limited the appointments by the President to 10 for the academic term 
of four years. Should this increase be authorized, and in the manner 
proposed, there would be set apart for the House of Eepresentatives 
361 cadets, the number authorized under the new apportionment act, 
the Senate 88, and the President 20, thus making the total number 469. 
It is believed by the Board, based upon an examination of failures 
among candidates and casualties among cadets, that the proposed 
increase from 371 to 469 would be the means of maintaining the strength 
of the Corps of Cadets at about the number originally intended, namely, 
"one from each Congressional District, one from each Territory, one 
from the District of Columbia, and ten from the United States at 
large." Under the apportionment act of 1891 the House will consist of 
366 Representatives and 4 Delegates from the Territories, which gives, 
with one from the District of Columbia, 361 as the number of cadets at 
the Academy exclusive of the 10 which the President is authorized to 
appoint. 
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SEI.ECTION AND EXAMINATION QF CANDIDATES. 

The present method of selecting candidates, and the time and man- 
ner of conducting their preliminary examination, were also made the 
occasion of special inquiry and discassion by the Board. We believe, 
that an immediate change in both these particulars should be made. 
In the matter of selecting candidates the fact that so many of those 
nominated by members of the House of Representatives fail to pass the 
preliminary examinations, and the additional fact that many Eepre- 
sentatives fail to nominate at all, or hold vacancies open for a year or 
more in order to nominate a particular person, show that some action 
should be taken to correct this abuse. The report of the committee 
on Appointments and Examinations discusses this question, and the 
special attention of the proper authority is earnestly directed to it. 
Previous Boards of Visitors have discussed this general question and 
all have recommended such action as would compel Eepresentatives to 
make nominations of cadets at the proper time, and that such regula- 
tions should be made as will insure a larger number of admissions to 
the Academy. The Board of Visitors for 1887, of which Mr. George W. 
Childs, of Philadelphia, was president, in discussing the method of 
selecting candidates^ directed the attention of the military authorities 
and the country to the prevailing abuse with a force and directness 
that should have commanded prompt action on the part of the Presi- 
dent and the War Department. This is a matter within the province 
of the President and Secretary of War to regulate and correct. Mem- 
bers of Congress should be required, at the proper time, to nominate 
candidates to fill vacancies at the Academy, and failing to do this, ap- 
pointments should be promptly made by the President from the list of 
eligible candidates filed at the War Department. The belief is general 
that members of the House of Eepresentatives possess the right to ap- 
point candidates for admission to the Military Academy. That such 
right does not exist under authority of the statutes is shown by the 
report of the Board of Visitors for 1887, which says on this subject : 

The opinion has obtained that members of the Honse of Representatives have the 
right to appoint candidates for admission to the U. S. Military Academy. This is an 
error. The courtesy has been extended by the President to Representatives of per- 
mitting them to nominate candidates, but they have no more right to make an ap- 
pointment than they have to appoint a postmaster or a collector of customs. The 
law authorizing and regulating appointments to the Military Academy is found in 
chapter 4 of the Revised Statutes, and the attention of members of the House of 
Representatives is specially invited to it. It provides : 

** Sbc. 1315, The corps of cadets shall consist of one from each Congressional district, 
one from each Territory, one from the District of Columbia, and ten from the United 
States at large. They shall he appointed by the President, and shall, with the exception 
of the ten cudels appointed at large, be actual residents of the Congressional or Terri 
torial districts, or of the District of Columbia, respectively, from which they purport 
to be appointed. 

** Sec. 1317. Cadets shall he appointed one year in advance of the time of their admission 
to the Academy, except in cases when, by means of death or other cause, a vacancy 
occurs which can not be provided for by such an appointment in advance.'' • • • 
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There can be no difier»nce of opinion as to the constroction of tbe law above 
quoted. The right to appoint is not only lodged in the President alone, bnt the 
obligation to appoint is imposed. The recommendation of the BepreeentatiTC is in 
no sense binding on the President, and gives the candidate so recommended by him 
no legal right to priority in the consideration of the President. The practice of 
appointing the person recommended by the Bepresentatiye of the district in which a 
vacancy exists has been found, as a rule, to work satisfactorily ; bnt the matter of 
appointment to the Military Academy has been so completely assumed as a right by 
the Representatives that it has come to be considered as a personal prerogative, to 
be given and withheld at pleasure. The result of this abuse — for it is an abuse — of 
the privilege exteuded by the President has been, and continues to be, detrimental 
to the public interests and expensive to the public Treasury. The Board would not 
be understood as recommending a withdrawal of the privilege of nominating candi- 
dates so long enjoyed by Representatives, and direct public attention to the matter 
simply to correct a popular error and in the hope that it will result in the adoption 
of a regulation by the President that will require Representatives to promptly recom- 
mend candidates for appointment to the Academy with the alternative of a selection 
being made directly* by the President. The importance and necessity for the imme- 
diate adoption of such a regulation is shown by the fact that a large number of dis- 
tricts are constantly unrepresented at the Academy, by reason of the indifference 
and neglect of members of the House of Representatives, and sometimes of the delib- 
erate design of a Representative to keep the place vacant for a year or two in order 
to accomplish the appointment of a particular candidate in furtherance of his own 
political preferment. 

DERELICTION IN NAMINa CANDIDATES. 

In this connection it may be nrged that the cnstom of permitting 
Eepresentatives to absolately determine the disposition of appointments 
of cadets to the Military Academy has been of sach long standing as 
to have all the binding force of law. If this power was exercised by 
the Eepresentatives in the direction of the pablic interest and in ac- 
cordance with the spirit of the law, the plea of long continued custom 
might be treated with respect-. Bat when exercised at the whim of 
the Bepresentative, or to advance his individual interests, the author- 
ity which is alone vested in the President should be resumed by him 
and exercised to promote and maintain those interests which have 
been persistently neglected by the Eepresentative. The Board earn- 
estly directs the attention of the President and Secretary of War to 
this matter. We suggest that notification be given members of Con- 
gress that hereafter nominations for appointment to the Military 
Academy must be made for vacancies that are to occur the year next 
following on or before January 1, and that in all cases when nomina- 
tions are not so made the President will exercise his authority to ap- 
point. 

The annual examinations take place in June. The law requires that 

*' cadets shall be appointed one year in advance of the time of their 

admission to the Academy,'' except in cases where the vacancy is the 

T.nanU /*f casualty other than graduation. Public notice could be given 

newspapers of the prospective vacancies, and young men 

tricts in which vacancies are to occur possessing the 
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prescribed qualificatious iuvited to forward to the War Department 
applications and recommendations. In this way the President would be 
enabled to select a young man for appointment in every district in 
which the Eepresentative was derelict. The fact that the President 
proposed to exercise his authority in the premises would in itself be 
sufficient to correct the abuse complained of. 

PRESENT METHOD OP EXAMINATION DEFECTIVE. 

Judged by its results the present method of examination of candi- 
dates for admission to the Academy is defective, and this opinion is 
sustained by members of the Academic Board and others who have in- 
quired into it. The large percentage of failures may primarily be 
cbargable to a lack of proper training of candidates, but whatever the 
cause it should be remedied in order that the largest possible amount 
of raw material might be secured for the successful manipulation of 
the institution. That only 50 per cent, of all those admitted to the 
Academy has been graduated for many years may be regarded as a re- 
flection upon the preparatory schools and academies of the country, 
but can not truthfully be said to be a correct estimate of the real char- 
acter of their worth and eflSciency. The Board believes that this great 
deficiency is attributable to the lack of proper care in selecting candi- 
dates and not to an absence of efficiency in the public and private 
schools of the country. Candidates are frequently sent to West Point 
whose lack of qualification would have been apparent before leaving 
their homes had they been subjected to examination. In many 
cases the failure of candidates is due to the absence of any training 
rather than to the insufficiency or inefficiency of any particular school 
or system. This would be remedied by holding the examinations at 
stated times in the several States, in the manner recommended by Colo- 
nel Wilson when conferring with the Board and outlined in the paper 
prepared by him and made part of this report. 

NEV\r METHOD OF APPOINTMENT RECOMMENDED. 

The Board approves in the main the plan of examination recom- 
mended by Colonel Wilson and commends it to the attention of the 
honorable Secretary of War. If adopted, with some change in details, 
it would undoubtedly be attended with good results. We recommend : 

(1) That hereafter Kepresentatives be required to nominate candi- 
dates not later than January 1, and in all cases of failure to nominate 
that the President designate young men for all districts that may be 
delinquent on that date. 

(2) That examinations, physical and mental, be held at certain con- 
venient points, to be designated by the Secretary of War not later than 
March 10, and that these examinations be conducted in the same 
manner as examinations are now conducted at the Militai*y Academy, 
and under the direction and supervision of the Academic Board, the 
examinations to b^ held throughout the county u|)on the same days. 
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(3) That the examination qaestions be prepared by the Academic 
Board, each set of questions to be inclosed and sealed and sent to the 
Adjatant-General of the Army for transmission to the several officers 
appointed to conduct the examinations. 

(4) That officers of the Army, not to exceed two at each point, be 
detailed to be present at the examinations, to whom the examination 
questions shall be sent by the Adjutant-General in the exact condition 
in which they were received by him from the Military Academy, and 
by whom alone the seals on the respective packages shall be broken 
on the day and in the place appointed for the examinations, and in the 
presence of the candidates there assembled, to whom the questions 
shall be delivered, one set of questions to each candidate in the order 
in which the subjects shall be taken up. 

(5) That these officers be restricted to the conduct of the examina- 
tion; that their duty be simply to be present at all times during the 
progress of the examinations, to see that each candidate performs his 
work without assistance, and to receive and forward the papers when 
completed to the Superintendent of the Military Academy under such 
regulations as may be prescribed by the Secretary of War. 

(6) That when the papers are received at the Military Academy the 
Academic Board be required to proceed at once to examine and pass 
upon them, the results of this examination to be reported by the Su- 
perintendent as soon as practicableto the Adjutant-General of the Army. 

(7) That Representatives be notified immediately by the Adjutant- 
General in case of failure of their candidates and requested to name 
other candidates not later than May 1, such candidates to be examined 
in the manner heretofore described, provided that can be done prior to 
June 20, otherwise the candidates to report to the Adjutant of the Mili- 
tary Academy not later than July 1 for examination at the Academy. 

(8) That candidates who successfully pass the examinations held in 
their respective localities shall be admitted to the Academy without 
further examination. 

(9) That no person who has failed to pass shall be again nominated 
for examination during the year for which such person failed. 

In order to preclude favoritism in the examination of candidates and 
in passing upon their papers, the system now practiced at the Academy 
of assigning a number to each candidate, by which alone his papers are 
known to the Academic Board, should be followed. The numbers are 
assigned by the Adjutant of the Academy, and he is the only person who 
knows the names of candidates corresponding with the numbers. This 
information is held inviolate by the Adjutant until the final action of 
the Academic Board, when it becomes necessary to associate the names 
with the examination papers. 

e plan of examinations recommended does not involve any change 
\r scope or character as now conducted at the Military Academy, 
es it in any degree lessen the authority of the Academic Board 
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over them. It simply brings the place of examination nearer the home 
of candidates and saves them the expense of traveling to and from 
West Point in case of failure to pass. Many young men who might be 
designated for appointment as cadets are not able to assume the expense 
of a journey to West Point with the contingency of similar expense for 
the return trip in case of failure, and nominations have been frequently 
declined on this account. This is particularly true of boys living at 
points remote from West Point whose parents are unable to assume 
the expense of traveling. Under the proposed plan of conducting the 
preliminary examinations those who pass would know upon leaving 
their homes that they are to enter the Corps of Gadets and remain at 
the Academy^ at least for the period of six months, or until the regular 
semi-annual examination of the classes is made. 

BEPOBT OF THE COMMITTEE. 

Following is the report of the Committee on Appointments and 
Examinations, which was presented by Mr. Pugh and after consider- 
able discussion adopted : 

Rooms of the Board of Visitors, 

West Pointy N. F., June 8, 1891. 
To the Board of Visitors : 

The oommittee on Appointments and Examinations have had these subjeots ander 
consideration, and find that the ability of the Academy to carry out its objects and 
insure its usefulness is far greater than the number of cadets now allowed by law to 
enter the Academy. It is a great waste of the power and capacity now employed in 
the institution to allow it to be expended upon the present number of cadets. It 
is the opinion of the able and efficient Superintendent and faculty of the Academy 
that the present number of cadets can be increased to 500 without any consider- 
able outlay in the expenditure of money, and without any considerable enlargement 
of the machinery and means of accommodation now belonging to the Academy. The 
committee are therefore unanimous in recommending that the number of cadets be 
at ouce increased to 500. 

The most difficult problem for solution is where the power of selection and appoint- 
ment shall reside and how it shall be exercised. The original and primary object of 
the creation of the institution was to qualify officers to command a standing army of 
the United States. History has demonstrated the eminent success and usefulness of 
the Academy, and the wisdom and patriotism that prompted its establishment and 
continued and enlarged its existence, have been fully vindicated by experience. 

On account of the exclusive military character and objects of the Academy the 
power of appointment was vested in the beginning in the President; but that official 
soon learned by trial that it was impracticable and inexpedieut for him to exercise 
the power efficiently, and for this reason he delegated the power of selection and 
nomination to the members of the lower house of Congress. It is manifest that the 
intention and policy of the Government have been and are now that the beneficiaries 
of the institution shall come from the people in each State and Territory without 
discrimination or partiality. And no doubt the purpose of the President in confer- 
riDg upon members of the House the power of selection and nomination was to popu- 
larize the institution by extending and distributing its benefits generally and equally 
among the people of the States and Territories. 

It is a fact that the candidates st^ected by the members of the House have not in 
very many cases been successful in standing the examinations and passing the tests 
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of qaalification for admUsiua iako the Academy. As a mle it has been found that 
the maximnm namber of cadets allowed by law has not been kept up by at least 
one>third, thereby depriving the eoantry of the beaefitB of ito expenditure for one- 
third more cadets, and the cadets themselres of the invaluable instruction and train- 
ing provided for them and wasted on account of their absence. 

For reasoDs satisfactory to the members of the House it has been decided by them 
to improve the mode of selection and secure, if practicable, a better class of their 
constituents for nomination to the President, and the change made by the members 
is to delegate their delegated authority to a board of examiners, to call before them 
the Heveral applicants and ascertain their fitness to stand the examination of the 
Academic Board at West Point and pass into the Academy. The eompetiti ve system 
thus established has proven to be a great improvement upon the old mode of direct 
appointment. It, however, continues to be a fact that the number of cadets is never 
up to the maximum by a large proportion, and this deficiency is an evil that should 
be corrected. Whether the trouble is in the power of selection or in the character 
of the examination there is much difterence of opinion. The power of selection ought 
to be kept as near to the people of the several States as practicable, and so exer- 
cised as to secure an equal and fair distribution of the inestimable benefits of the 
institution among all the people. 

In relation to the examination of the candidates for cadetships, the committee find 
that the practice of requiring the candidates to attend an examination at West Point 
to determine their physical and educational qualifications for admission into the 
Academy works great hardship to those who are found deficient. The plain remedy 
for this evil is the formulation of some plan for the examination in each State on the 
same day of all the candidates who may be designated by members of the House 
in their several districts as now authorized, and should the number of cadets be 
, ncreased as suggested, then the selection of those to be examined to be made by the 

Members of the House and by the Senators from each State and the President of the 
United States, or otherwise, as Congress may determine. It would be an easy matter 
to discover the physical defects that disqualify, and an Army surgeon might be de- 
tailed to make the examination in each State for that purpose at the same time and 
: place appointed for the educational examination. 

It has been suggested by Colonel Wilson, the Superintendent, that the questions 
I now required to be answered by the Academic Board at West Point could be printed 

I aud sent by an army officer to each State some two months before the time for enter- 

i ing the Academy, who would call each candidate from the several districts on the 

> same day at the capital of the State, or other convenient point, where the written 

I questions would be delivered to each candidate, and without conference with each 

! other or other person each candidate, without separating from the army officer, would 

4 be required to write out his answers to each question, and the answers delivered to the 

J army officer, who would seal them up and lor ward them to the Academic Board at West 
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j Point. These answers would be examined and the right of the candidates passed upon 

by the Board, and if found qualified the candidate to be notified and his appointment 

made at once without iany further examiuatiou on his arrival at West Point. If no 

one is found qualified in any district from the list of those who have answered, another 

examination shall be ordered, and so on until the maximum number is appointed. 

Respectfully submitted. 

James L. Pugh. 

Frank A. O'Bribk. 

Joseph A. Scranton. 

VIEWS OF THE ACADEMIC BOABD. 

In order to obtain the views of the Academic Board on the qnestion 
pf increasing the efficiency of the Academy, the secretarjf of tl^^ Boa|r4 
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of Visitors was instracted to reqaest that body to prepare a paper on 
this subject. Accordiagly the following letter was sent to Colonel 
Wilson: 

Rooms of the Board of Visitors, 

West Point, N, r., June 6, 1891. 
Sir: The Board of Visitors have instraoted me to inform you that they would be 
pleased to have from the Academic Board a paper e'xpressiug the views of that board, 
either individually or collectively, in relation to the methods of appointment and 
examination of cadets; 'whether any changes can be made in these methods which^ 
in their judgment, would tend to increase the number of candidates and thereby 
tend to increase the number of graduates ; and, also, as to the advisability, at this 
time, of increasing the maximum strength of the corps to an aggregate equal to the 
number of Senators, Representatives and Delegates in Congress, and ten appointments 
by the President of the United States. In connection with the question of increasing 
the present number of cadets, the Board would be pleased to have the opinion of the 
academic authorities as to whether the proposed increase would involve any additions 
to present facilities of the Academy for the imparting of instruction, and if so, what 
the character and extent of such additions would be. 

Very respectfully, your obedient servant, 

John M. Carson, 

Secretary. 

Col. John M. Wilson, 

Superintendent U, S. ARlitary Academy, 

To the foregoing letter the following reply was received by the sec- 
retary of the Board from Golonel Wilson : 

Headquarters U. S. Military Academy, 

West Point, N. F., June 24, 1891. 

My Dear Sir : I have the honor to acknowledge receipt of the letter of the 6th 
instant from the Board of Visitors requesting the views of the Academic Board of the 
U. S. Military Academy relative to the existing methods of appointments and exam- 
inations of candidates, and asking whether any changes could be suggested which, 
in the judgment of the Board, would tend to increase the number of graduates. 

This letter was laid by me before the Academic Board at its meeting on the 9th in- 
stant, and it received most careful and thoughtful consideration. 

Taking up the various subjects mentioned, in their regular order, the Board re- 
quests me to state its views as follows : 

(1) The Academic Board feels satisfied that with the Academy as now constituted 
the number of cadets can be increased, but such increase should be very gradual. 
For the present the Board can only recommend that the privilege of nominating ten 
cadets each year, instead of ten during four years, shall be restored to the President 
of the United States. This power was held by the President until its revocation 
by the act of Congress approved June 11, 1878. 

(2) The Board is in favor of some method of examining candidates at various 
places throughout the United States, as outlined in general terms by the Superinten- 
dent of the U. S. Military Academy, but believes that it will require time and con- 
sideration to develop the best scheme in detail. 

(3) The Board respectfully states that at present it has no saggestions to make 
as to the method of appointment of candidates for admission. 

In submitting the foregoing views, in reply to the communication from the Board 
of Visitors, I have been requested to state that a minority of the Academic Board is 
not in favor of any increase of the corps of cadets at this time, 
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Haying expressed in the foregoing the views of the Board, I shall take advantage 
of yoar request for individual opinions and present my own, as follows : 

(1) I feel assured that tl^e entrance examinations can be conducted without diffi- 
culty previous to the arrival of the young gentlemen at West Point, and I would 
suggest that candidates should be required to report for physical examination to the 
nearest medical officer of the Army immediately after receiving their letters of ap- 
pointment, and should they be pronounced physically disqualified for military duty, 
their appointments can at once be revoked, and they would be spared further expense 
and mortification ; should they be pronounced qitalified they should be tidmitted without 
further physical examination, 

(2) Early in April of each year, upon some stated day, I would require all candidat<es 
throughout the United States who have letters of appointment and who have been 
pronounced physically qualified, to appear for mental examination at certain geo- 
graphical centers throughout the United States, such as Portland, Boston, New York, 
Philadelphia, Pittsburg, Washington, Richmond, Charleston, Atlanta, Mobile, New 
Orleans, San Antonio, Memphis, Louisville, St. Louis, St. Paul, Chicago, Omalia, 
Denver, Cheyenne, Helena, Salt Lake City, San Francisco, Portland, Seattle, and 
such other prominent places as the Secretary of War shall indicate. 

These examinations should be held under the direction of the Academic Board of 
the U. S. Military Academy, and if necessary members of the Board could be detailed 
to be present at the more important points. 

The questions should be prepared here by the Academic Board, and the examina- 
tion conducted under the immediate supervision of army officers, acting simply as 
monitors. Each candidate should write his name upon a slip of paper, and should 
reoeiveanumber corresponding thereto; npon his examination papers his number 
only should appear. The names with numbers would at once be sent under seal to 
the War Department, while the examination papers, with numbers only, should 
be sent direct to the Superintendent of the Military Academy, for the action of the 
Academic Board. 

The Board, after carefully considering all the papers, can at once determine which 
are satisfactory, and the Adjutant-General can be immediately informed of the num- 
bers of the successful candidates. 

The young gentlemen can then be notified, their original signatures sent to the 
Military Acadamy for comparison when they take the oaths of allegiance, and the 
candidates will be prepared to go on duty upon their arrival at West Point. 

Appointments in place of those who may have failed at this examination can be 
made without delay, and those additional candidates, who will be few in number, can 
be promptly examined by the Academic Board as soon as they report in June. 

(3) I am in favor of a moderate increase of the number of cadets at the Acad- 
emy, believing that our plant is sufficient to turn out a larger number of graduates 
each year. 

Such increase should be gradual, and I would suggest, at first, simply restoring to 
the President the privilege of appointing ten cadets each year, of which privilege 
he was deprived by the terms of the act of June 11, 1878. 

At present the maximum number of cadets authorized is 347 ; under the new appor- 
tion mont it will be 372; with the privilege accorded the President which existed 
X)rior to 1878, the maximum number will be 402. 

The present plant is amply sufficient to care for 402 cadets, and all that will be re- 
quired will be the detail of a few more officers as instructors and the erection of 
additional quarters for their accommodation. 

Should the demands of the country still render a further increase necessary, I 
would suggest in the future, after the first increase has been thoroughly tested, that 
the privilege now accorded members of the House of Representatives, of nominating 
oandidates from Congressional districts, be extended to the U. S. Senate, by giving 
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each State two cadets at large, to be nominated by the Senators to the Secretary of 
War. 

This increase woald necessitate a possible enlargement of the cadet barracks and 
chapeli an increasa in the number of officers as instructors and quarters for their 
accommodation, an enlargement of the stables and more horses, and an increase in 
the lighting facilities of the post. 

The new academic building, the cadet mess hall, with some minor changes, and the 
cadet hospital, would, in my opinion, need no enlargement so long as the maximum 
namber of cadets allowed by law does not exceed 500. 
Very respectfally, your obedient servant, 

John M. Wilson, 
Colonel of Engineurs^ Superintendent, 
Major John M. Carson, 

Secretary Board of VUitora to the U. S, Military Academy^ 

West Pointy N. Y. 

The Board does not agree with Colonel Wilson that an increase in the 
corps of cadets, fixing the number at 469, would require enlargement 
of the cadet barracks. The actual presence of 469 cadets would per- 
haps necessitate an extension, but it is not probable that, even with 
the adoption of the plan recommended for appointment and examinatiou, 
the actual strength of the corps would exceed 400 at any one time. 
The total number of rooms in the cadet barracks is 208, which will 
furnish ample accommodation for 416 cadets. For the brief period that 
the strength of the corps might exceed that number three cadets could 
be assigned to some of the rooms without sacrifice of personal conven- 
ience or risk to health. 

VIEWS OF COL. SYLVANUS THAYER. 

That the present methods of appointing and examining candidates 
for admission to the Academy has for many years been regarded as 
inefficient and faulty is shown by a paper prepared by Col. Sylvan us 
Thayer 26 years ago. Colonel Thayer was for many years Superin- 
tendent of the Military Academy. His administration was so marked 
by conspicuous ability as to gain for him the title of " Father of the 
Military Academy," and to secure a monument on the parade ground 
in the form of a life-size statue erected by the graduates of the institu- 
tion. The last visit made to the Military Academy by Gen. U. S. 
Grant was to attend the unveiling of the statue of Colonel Thayer. The 
Board is indebted to Adjutant-General John C. Kelton for a copy of this 
paper of Colonel Thayer. General Kelton has given this general ques- 
tion much observation and study. No officer in the Army has had 
better opportunities for intelligent examination of the question, and 
no military officer has exhibited greater zeal in all that relates to the 
intellectual progress of the Army, the advancement of its morale, and 
promotion of its personal comfort than General Kelton, In a letter to 
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the iie«;retar>' of the Board of Visitors, directiDg attention to the paper 
of Colonel Tbajer, Adjatant^eneral Kelton says: 

Was DKPAsnfXSTT, Ai>jutaxt Gitxexal's Offick, 

f>rAK MiUOB Cak.«ox: Mt obserration and stadj of WeafI Point has long ago 
#;<m«irj#;«d me that th« method of appointing cadets is a faUore. 

The plan #/f Coh/nel Thayer, the lather of the Military Academy, proposed in 1-65, 
tfuAiUfAX to unit preaeut conditions, woald probably be a success in securing the best 
repr^'nentatioD for each Congretmlonal district^ and be the means of greatly inczeas- 
iufi the unift\feT who could l>e graduated. 

Iff In a^hlition to this method of securing the best candidates, the ooorae of study 
»i WfM Point nhould be divided at the end of the second year, giving all those 
tn*:ui\f*:r% of a class who show marked proficiency in mathematical studies, and who 
have expectation for the Engineers, Ordnance, and Artillery, the present four years' 
c/firne erf iristniction, and those who in the first two develop no special aptitude for 
mathemati'^ a different conne of study, but one more helpful in preparing them for 
tidfrnmiHttUrttn in the infantry and cavalry, I believe many more candidates could be 

I am jndiice^l to send Colonel Thayer's project and to make the foregoing remarks 
ti |K>ri Mwing newspat^er reference to the efforts the Board of Visitors are making this 
year Uf improve the quality of the candidates and increase the number to be gradu- 

After making such use of Colonel Thayer's *' Propositions and suggestions for the 
improvement of the I J, 8. Military Academy "as yon may deem proper, please re- 
•t<;re the paper to the files of the Department. 
Visry truly yours, 

J. C. Kelton, 

Adjutant-General, 
Maj. John li, Cardox. 

Colonel Thayer's paper is entitled " Propositions and Suggestions 
foi* the Iini)rovement of the U. 8. Military Academy.'' Some of the 
n'/iM)mmendatious had more force and application 25 years ago than at 
the present time. While the Board does not approve all the recom- 
niC/ndations of Colonel Thayer, it contains so mach that is of value at 
tbU time and in this connection that his paper is given entire. In this 
paper (>olonel Thayer discusses the curriculum of the Academy, and 
advo(;at(5N (pertain changes which will doubtless startle many of the 
older KHwluateu. This portion of the paper properly belongs to the 
chapter of this report devoted to discipline and instruction. It is 
deemed bcHt not to divide Colonel Thayer's paper, and it is therefore 
itmerted entire in this place. The paper has laid in the iiles of the War 
Di^partment for 25 years, its existence known to comparatively few 
IHM'Hoim, It is now printed for the first time. The paper is as follows: 

rUOI'OMlTiONM AND MU0(nCHTl()N8 FOIl TUB IMPROVEMENT OP THE U. 8. MILITARY 

ACADEMY. 

Thi) Oorim of (yiulotiito be inoreased so that it shall consist of 400 members 
fiu'thor iucroased wUenevor aocommodatious for a greater nam- 
•d. 
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Second. The present mode of appointing cadets, viz., on uomiuation by members of 
Congress, be done away with. 

Third. The admission of cadets to be made dependent on the results of an open 
competitive examination, conducted with perfect fairness to all concerned. 

Fourth. No candidate to compete who, at the time of joining the Academy, shall 
be under 17 or over 20 years of age, excepting candidates who shall have served 
not less than 6 months in the Army, who may be examined if not over 24 ; and no 
candidate shall be permitted to compete who does not produce satisfactory testi- 
monials in regard to his moral habits and character, nor shall the name of any 
candidate be placed on the roll of those found qualified for admission unless, besides 
the requisite physical qualifications, he shall have passed a satisfactory examination 
in each and all of the subjects specified in the next following (fifth) proposition. 

Fifth. The subjects of the competitive examination shall be: 

(1) Reading distinctly and understandingly. 

(2) Writing legibly and fairly. 

(3) Spelling correctly. 

(4) English grammar, so as to analyze and construe any ordinary English sentence. 
(r>) Descriptive geography. 

(6) Arithmetic — ground rules, fractions (vulgar and decimal), ratios and propor- 
tions. 

(7) Algebra— grnond rules, fractions, simple equations, discussion and solution of 
quadratic equations. 

(8) Geometry — ^therems and problems of plane geometry. 

Sixth. The board for the examination of the candidates to consist of three mem- 
bers, two of whom to be selected from military oflftcers, graduates of the Academy ; the 
third member to be a civilian, a professor in some college, or any other person of well 
known competency, who is a resident of the State in which the examination is hold. 

It shall be the duty of the board to examine the candidates belonging to each State, 
separately, at the time or times and at the place or places fixed therefor, in each and 
all the branches required for admission, and thereupon to make out a special merit 
roll, for each branch, and from the special merit rolls a general merit roll, from the 
head of which will be taken in numerical order the number of cadet appointments to 
-which the State may be entitled. 

Seventh. Paragraph 18 of the Academy Regulations, edition of 1857, to be stricken 
out, and Article ii to be modified, so as to conform to the foregoing propositions. 

Eighth. Paragraph 23 to be modified so as to read as follows: ** French grammar, 
reading French with a correct pronunciation, translating French into English readily 
and correctly." 

Ninth. The Spanish language to be stricken from the regular course of studies and 
taught only as a voluntary study to such cadets as, in the opinion of the Academic 
Board, are capable from previous acquirements of pursuing the study without detri- 
ment to their progress in the obligatory studies. 

Tenth. The subjects enumerated in paragraph 25 to be greatly abridged, and only 
so much of chemistry and its applications taught as are' necessary or essentially use- 
ful to the military engineer or artillery officer. 

Eleventh. Some of the branches named in paragraph 32 to be eliminated. 

Twelfth. The present mode of examining cadets for advancement from class to 
class and for commissions in the Army, and also the present mode of forming the 
merit rolls to be submitted to the Board of Improvement for revision. 

Thirteenth. A military officer, selected from the graduates of the Academy, and 
known to possess a thorough knowledge of all the sciences and subjects taught at 
the Academy, to be appointed inspector of studies, whose duty it shall be, under the 
direction of the Superintendent, to exercise a general supervision and control over 
the studies and instruction. He will give daily attendance at the recitations and 
lectures, notice the manner in which the professors and instructors discharge their 
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dntien, respectively, and see that proncrammes ami methods of instrnction preseribed 
by antbority are strictly and nnifonnly conformed to. In consultation with the 
professors and instrnctors, severally, he will arrange the studies and; instrnction, 
with a view to the best adaptation to th« capacity of the different sections, and will 
decide in cases of transfer from section to section. He will receive from the pro- 
fessors and instmctors the weekly class reports, enter the merit marks in the register 
kept for that purpose, and make a monthly report to the Superintendent on the pro- 
gress of the studies, accompanied by a conaolidation of the weekly cla«i reports. He 
will also make an annnal report, to be submitted to the Board of Improvement. 

Fonrteenth. A Board of Improvement to be appointed, composed of the Superin- 
tendent, inspector of studies, and of not less than three or more than five other mem- 
bers, a majority of whom to be military officers, graduates of the Academy, but not 
connected therewith. The principal duty of the board shall be to revise the pro- 
grammes and methods of instrnction, to point out defects therein, and to propose 
the proper remedies and ameliorations. The board will be present at all general ex- 
aminations, and immediately after each annnal examination will make a report to 
the Secretary of War on the progress of the studies and on the condition and man- 
agement of the institution, so far as relates to the studies and instruction, and rec- 
ommending such changes therein as observation and experience may have shown to 
be expedient. 

Fifteenth. The term of residence at the Academy during war to be two years. 

Sixteenth. The term of residence at the Aca^lemy daring peace to be four years. 

Seventeenth. The board of improvement to be assembled in special session at West 
Point as soon as practicable, with instrnction to take under consideration the entire 
system of studies and instruction at the Academy ; and in consnltation with the pro- 
fessors and instructors to prepare programmes and tables for the distribution of the 
studies and employment of time adapted to the four years' term, and also for the 
proposed two years' term, the subjects of stndy and instruction in the programmes to 
be so detailed and defined that nothing shall be left to the discretion of the professors 
and instmctors as to the matter to be taught or the amount of instrnction to be given. 

Eighteenth. The Superintendent, the inspector of studies, the commandant of 
cadets, with three of the senior professors, all of whom to be graduates of the 
Academy, shall constitute a board which shall be called the board of administration. 
It shall be the duty of the board to examine all text-books proposed by the head 
of each department of instruction before submitting them to the board of improve- 
ment for adoption by the Secretary of War; to recommend to the Secretary of War 
for purchase all such books, maps, models, and apparatus as may be required for the 
purposes of instrnction, also such works as may be deemed most suitable for the 
yearly increase of the library; to recommend to the Secretary of War such changes 
in the regulations as experience may suggest, and to perform all other functions 
hitherto assigned to tho Academic Board, except those pertaining to the examination 
and graduation of the cadets. 

Nineteenth. A board of discipline to be appointed, composed of the inspector of 
studies, tlio commandant of cadets, and of three other members selected by the Sec- 
rotary of War from military officers on duty at the Academy. 

It shall bo the duty of the board to inquire into and investigate the facts in all 
oases referred to it, touching broaches of the regulations, and other offenses reported 
to have been committed by a cadet or cadets, or by a person or persons unknown, and 
to report Its proceedings in each case to the Superintendent, with its opinion, when 
required, as to the guilt or innocence of the party accused or implicated, and also 
as to the nature and degree of the punishment, if any, proper to be inflicted. 

Twentieth. Paragraph 110 to bo modified so that courts-martial for the trial of 
cadets may be dispensed with in all ordinary cases, and that punishment may be in- 
flicted in tho following manner, viz: Those of the second class, specified in paragraph 
100, by the Superintendent, on recommendation of the board of discipline; those of the 
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third class by the Secretary of War, on recommendatioa either of the board of disci- 
pline or Academic Board, approved by the Superintendent. 

Tw enty-first. The second and third paragraphs of the Academy Rep^ulations, edition 
1857, to be replaced by the corresponding paragraphs of the regulations in force 
from 1817 to 1639. 
Remarks referring to corresponding numbers of the foregoing propositions. 
First. In order that all the vacancies in the Regular Army on the peace establish- 
ment, not filled by promotion from the ranks, may be filled by graduates from the 
Military Academy, the strength of the Corps of Cadets must be largely increased. 
Five hundred, or 600, would, probably be necessary to that end, but, as the existing 
buildings at West Point are not calculated to accommodate more than 400. that num- 
ber is proposed as the proper limit/or the present. But as the object of the Academy, in 
the minds of its founders, was not only ^^ to supply vacancies in the Regular Army but 
also to diffuse military instruction throughout the Union,'' the number of cadets 
should, as soon as practicable, be so increased that the Academy could turn out, 
annually, a large surplus of graduates over and above the number necessary to fill 
the vacancies in the Army. These supernumeraries should be regarded as retired 
of^fiet% without pay y waiting to be called into active service in time of war; meanwhile, 
as civil engineers, professors in colleges, teachers of scientific branches, and also, at 
least, many of them, as militia officers, '' diffusing military instruction throughout 
the Union," they would be renderiug service to the country more than equivalent to 
the cost of their education at the Academy. 

Assuming 400 to be the number of cadets at the Academy, and that the President 
may think proper to reserve a certain number of places, say twenty, to be given to 
the sons of soldiers and officers of the Army and Navy, who, having no settled hab- 
itat, can not be classed as residents of any particular State or Territory, the remain- 
der, say 380, would be so distributed among the States and Territories that each 
would always have at the Academy a pro rata representation, based upon population 
or congressional representation. 

Second. The present mode of appointment was adopted at a time when the existence 
of the Academy was believed to be in jeopardy and to be saved only by conferring 
on Members of Congress a coveted patronage; but now, when the Academy seems 
firmly established in public favor, it may, it is hoped, be safely left to stand on its 
own merits, independently of all questionable helps. Whether the appointment of 
cadets by Members of Congress is not contrary to the spirit, if not to the letter, of 
the Constitution ; and, also, whether it is not liable to abuse by unscrupulous mem- 
bers, are qnestions that may be worthy of serious consideration in proper time and 
place, but here I need only call attention to the undeniable fact that it fails to 
procure for the Academy proper subjects to be educated at the public expense. 
The records of the Academy show that the number of cadets admitted, compared 
with the number graduated, stand as five to two ; that is so say, three-fifths of the 
cadets admitted are found incapable of going through, being removed, some during 
the first six months, others only after a residence varying from 1 year to 4 or 5 
years. Of the two-fifths who are graduated, many succeed only by dint of intense 
application and the great pains bestowed upon them by their teachers. Men of this 
stamp, although they make meritorious officers in subordinate positions, are rarely 
successful in independent and responsible commands. The remedy for the evil is, 
evidently, only to be found in some means by which the mental capacity of the can- 
didate may be fairly tested and measured, and his ability to master the course of 
studies at the Academy may be judged of with some degree of accuracy ; and the 
only means to that end yet tried ^nd found successful in other countries is a high 
standard of attainment, joined to open competitive examinations for admission, 
means that could not fail to procure for the Academy youths who are the elite 
of the nation. Objections, if any, to admission through competitive examinations 
can come only from the very few who profit by the patronage derived from the pros- 
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*y,i MTi^ i4 app'/intm^nt ; but the people, miiiiis these few, can only desiTe that 
ti>*!,rMrrt, ^ «•»/ b« supplied with the best officers the nation can famish; officers 
w\»/0W.,, ktatw horn t4$ win rietoriea. 

7 J/.M, ^>p*f«« ft'/fw petition for entrance into her military aehooU waa adopted by the 
Ffrfi'rh K^prtMie 70 years ago, and hae been maintained to the preeent day, and 
all tb« /#t^»^rr Kriroffean f^oremments, incloding that of Great Britain, have b<*eii 
fjm$\»*'i\*'Af (rtt*i niu^ anoth^fr, to follow her example. It is remarkable, and aeema 
litti/; #rr^liUhIe, that the arrest model repnblie, of which we are justly so prood, 
sli/^iM f^tbe iaH Up fpve np patronage, the policy of aristocratical and monarchial 
Kor^rrriro^ii^, arid, als/>, the laat to adopt the republican principle of open competi- 
iUrttf which s^'^^ks ont and rewards the moat worthy, wherever to be fonnd, without 
itim't uf^'um iff vAam or condition, race or color. 

y*mnU and Fifth, The standard of attainment proposed is not, by any means, as 
h'tnU sm is desirable, or, Indeed, as is necessary as a test of the candidate's capacity, 
ari^ iff his at>ility to master the course of studies at the Academy. It is lower than 
at Wfxilwich, far lower than at 8t. Cyr, Wiener-Neustadt, or any similar institn- 
tfon iM other conn tries, bnt it is hope<l that it may be raised gradually , |>ari |km#h, 
with iUti improvement of the common schools. 

In view of the importance of French and drawing to progress after admission, and 
(tf Latin Uf the ae/jtiisition of Frencti, I would recommend that the candidate, at his 
option, l>e A^lmitterl Ut an examination in all or either of those branches, and that 
s«nne weight lie given to them in forming the general merit roll of those who are 
frmnd i{n»]\i\tu\ for a<lmission. 

Hixth* It may l>eexpeflient, perhaps, to constitute a separate board for the exami- 
nati^m of candidates belonging to States on the Pacific. 

The place or pla<;es designated for the examinations should be central in regard to 
po|itt1ation, or as nearly so as practicable ; one place only in the smaller States, two or 
iMftis in the larger; for instance, in New Jersey, Princeton or Brunswick ; in the State 
of New York, New York City, Albany or Schenectady, Geneva or Rochester ; in 
Massachn setts, Boston and Springfield, or Amherst. 

Ttie regulations requiring the candidate to repair to West Point to be examined 
frir a/ltnission, tie paying his own expenses to that place, and if rejected back to bis 
home again, \n nr»t only nncqnal and often oppressive in its operation, bnt also in 
t}itMii excludes many of the poorer class from the benefits of an institution that 
should he equally open to all. 

Heventh. An open competitive examination and a high standard of attainment for 
iwlmlsMion would accomplish the object in view better than the probation exacted by 
paragraph IH; besidon, the cadet should consider himself on probation during the 
whole period of his ruHldouce at the Academy, and liable to be removed at any time 
for want of capacity, or for want of application, as well as for defisiency in moral 
or military conduct. 

Kighth. All books not In English, the reading or stady of which can be useful to 
nil onicer of the U.S. Army, arc either by French authors or are translated into 
French; hnnoe French is Justly regarded as the ^^key of military science;'' but no 
morn time should be bestowed upon it at West Point than would enable the pupil 
to niiul Fronoh with facility without the help of a dictionary. The additional time 
that would bo nooessary to spoak French or to translate English into French (which 
no ofllnor of our Army would probably ever be called upon to do in the line of his 
profeNslott) would be more usefully applied to other subjects, a knowledge of which 
is ludiNponNiiblo to the military ofYlcer. 

Ninth. The roaNons above given for teaching French as an obligatory study do not 

"" ' !oaHt to Spanish. The only pretext there can be for teaching it at West 

nble the pupil to carry on a conversation in Spanish, in the very donbt- 

over having occasion to speak It In the lino of his profession before he 

I want of practice. But here it is pertinent to inquire whether any 
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class, or even any individual not previonsly grounded in the language, ever made at 
West Point such proficiency as wonld enable them, or hira, to carry on a conversation 
in Spanish. But whether that degree of proficiency has been attained or not, I am 
clearly of opinion that Spanish should be eliminated, giving place to more important 
subjects which its introduction crowded out or unduly contracted. 

Tenth. "Bleaching," "dyeing," "tanning," "gilding," "distilling," and much 
other extraneous matter may well be excluded from the programme. The subjects of 
this course should be taught mostly by lectures, and, limited as proposed, need 
occupy less time than is now allotted to them. 

Eleventh. The numerous subjects comprised in paragraph 32 occupy more time 
than is due to their relative importance, and yet not enough for teaching them as 
they should be taught to be useful. " English grammar and descriptive geography '' 
are among the proposed requisites for admission. "Physical geography," if re- 
tained, might be transferred to the department of natural philosophy, or taught in 
connection with geology. * * Political geography " and the * * history of literature " may 
well be excluded, and also civil history, except a few lectures to teach how history 
should be studied; the time thereby saved to be applied partly, if deemed necessary, 
to the more important subjects of the course, viz, moral philosophy and law, consti- 
tutional and national, and the remainder distributed in due proportions between 
military engineering and French, both of which have been encroached upon by the 
undue expansion of the department of ethics. The branches proposed to be elimi- 
nated or restricted crept in at a time when the notion seemed widely prevalent that 
the object of the Academy was, or should be, to educate young men for the bar and 
the pulpit, rather than for the Army. 

Twelfth. The manner of conducting the annual examination, and also that of 
forming the merit roll, as prescribed in paragraphs 62, 65, and 67 of the regu- 
lations, edition of 1857, are believed to be susceptible of material improvement. The 
examining committee should be so composed that every member of each committee 
shall be capable, by a thorough and familiar knowledge of the subjects, of forming 
an intelligent judgment of the performance of the examinee, and the number of 
committees should be such that, by their simultaneous action, the annual examina- 
tion may be confined within the narrowest limits of time compatible with a thorough 
and searching examination of the pupils. These desiderata may, it is believed, be 
secured by means of seven committees, composed as follows: (1) For mathematics, 
the professor, the principal assistant professor, the instructor of the section under 
examination, together with not less than two other members not connected with the 
Academy, selected from experienced and successful teachers of mathematics ; (2) for 
natural philosophy and for chemistry, mineralogy and geology, a single committee, 
consisting of the two professors and their principal assistants and the instructor of 
the section under examination, together with not less than two members of known 
competency not connected with the Academy ; (3) for engineering, the professor, the 
principal assistant professor, the instructor of the section under examination, 
together with not less than two officers of the Corps of Engineers, not under the 
grade of captain and not connected with the Academy ; (4) for artillery, cavalry, and 
infantry tactics, and for ordnance and gunnery, a single committee, consisting of the 
instructors of those branches, together with at least three officers, graduates of the 
Academy, not under the grade of a field officer, selected from the artillery, cavalry, 
and infantry, to represent those arms respectively ; (5, 6, and 7) for ethics, French, 
ai:\d drawing, the committee for each to consist of the professor, the principal assistant 
professor, the instructor of the section under examination, together with two or 
three members appointed by the Superintendent from members of the Academic 
Board not on other committees, or from the Board of Visitors, or from acting assist- 
ant professors, or other officers on duty at the Academy. 

The inspector of studies and the Superintendent to be ex officio members of any of 
the committees, and when present to preside therein. 
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The duration of the annnal examination will necessarily he determined by the 
time it takes to examine the pupils in mathematics, that time being more than is 
required by any other committee to finish its task. If, owing to the increase of the 
Corps of Cadet-B or any other cause, the examination in mathematics can not be 
brought within the limits of 18 working days, it may be expedient to constitute two 
committees for that subject. 

The numbers representing the value or weight given to the different subjects are 
not apportioned according to their relative importance or to the time allotted to 
them, respectively, nor apparently according to any just principle. In forming the 
general merit rolls of the three lower classes (second, third, and fonrth) too much 
weight is allowed to conduct. If allowed any weight at all, it should be merely 
enough to turn the scale when merit in scholarship is equally balanced. To give it 
more weight is simply to weaken the incentives to study, which was the sole object 
of the merit-roll system. The arm of discipline, if skillfully wielded, is strong enough 
of itself, needing not to be aided in a way that is injurious to progress. 

Thirteenth. The office of inspector of studies in the Royal Military Academy at 
Woolwich was created in 1772, and still exists. It is filled by a lieutenant-colonel of 
engineers or artillery, whose salary is $1,500, in addition to his regimental pay and 
allowances, amounting in the whole to |3,500. The officer performing the same func- 
tions in the military schools on the continent is styled (more appropriately) diiector 
of studies. 

From the year 1817, when the present system of studies and instructions at the 
Academy was established, to 1834 or later, the Superintendent was charged with the 
duty of directing the studies, a duty he discharged to the best of his ability, as far 
as it was consistent with his other indispensable duties, but the duty is such as to 
require for its proper performance the entire and continuous attention of an officer. 
By a change in the regulations first promulgated in 1839, it ceased to be the duty of 
the Superintendent to direct the studies, and ever since each professor has been the 
supreme director of studies in his own department. The evils experienced from thore 
being no officer at the Academy charged with the general control of the studies are 
such as to demand a speedy remedy. 

The inspector of studies should be second in command, and supply the place of 
the Superintendent when absent. 

The importance and utility of a properly constituted body to point out defects and 
suggest ameliorations in the system of studies and instruction at the Academy seem 
too obvious to need demonstration or argument. Such a body, styled (Counsel I de 
Perfectionment) board of improvement, has been found necessary to the proper work- 
ing of the machinery of instruction in all the best European military schools. Some 
of the evils experienced at West Point for the want of such a board will be noticed in 
connection with proposition 17. 

. The board should be of a permanent character in order that the Academy may have 
the benefit of its accumulated experience and be the more secure against rash ex- 
periments and innovations made to cure imaginary evils, or to effect chimerical im- 
provements. A system found to have worked well for many years should not be tam- 
pered mih, or be subject to other changes than such as enlightened experience in- 
dicates to be safe and expedient. 

Fifteeth and sixteenth. The duration of residence at military schools is deter- 
mined mainly, ccetei'is paribiMf by the standard of attainment for admission ; the 
higher the standard the shorter the time, and vice vcrsa^ the limits being 2 and 4 
years. The term at Addiscombe, Sandhurst, and St. Cyr is 2 years; at Woolwich, 
2 years for the theoretical course, and 6 months more for the practical course. 
The term at Wi ener-Neustadt, Austria, is 4 years, although the standard is higher 
than at either of the other above-mentioned schools, excepting St. Cyr. With the 
standard raised as herein proposed, 4 years is ample for the course at West Point; 
provided^ however^ that Spanish is eliminated and the other subjects not intimately 
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connected with the knowledge absolutely necessary to the military officer shall be 
properly restricted. With the same standard, a course ot studies and instrnction 
comprising all that is absolutely necessary for practical purposes may, in my opin- 
ion, be completed in two years. The outlines of such a course will, it requested, 
be submitted for a rigid scrutiny to the board of improvement. 

Assuming the term in time of war to be 2 years and the number of cadets at the 
Academy to be 400, constituting a battalion of eight companies, it would seem to me 
best to divide the cadets into four semiannual classes, a class to be admitted and a 
class to be graduated every half year. With the standard of capacity raised, as it 
would be by the means proposed, it may be safely calculated that nine-tenths of the 
cadets admitted would go through, and that the cost of each graduate would be re- 
duced to about one-third of the present cost. 

Seventeenth. That there is something wrong, either in the arrangement of the 
studies or in the methods of instruction, is acknowledged by the professors them- 
selves, although every one may not see that all is not right in his own department. 
The following statement, incidentally made by one of the professors, gives a glimpse 
of the nature of the evil in question : ** Few, except the highest members of the 
class, seem to have retained anything of the higher analysis, and the grossest blunders 
are frequently made, even in the elements of algebra and geometry, either through 
forgetfulness or negligence. Many who graduate would seem to have been very little 
benefited by their past studies, so far as the retention of what they had once learned 
is concerned." 

The evil is by no means confined to a single class or department, nor can it fairly 
be imputed to the professors and instructors, who are unsurpassed in the art of teach- 
ing. Traced to its sources, it is found, mainly, in the third article of the Regulations, 
which, by prescribing merely a syllabus'br outline of the studies in each department, 
leaves the filling in to the professor, and thereby makes him, in fact, the constructor 
of his own programme. The natural consequence is that the pupil is overtasked, 
''crammed;" more mental food is given him than the mind is capable of digesting. 
There is too much abstract theory ; not enough of the practicable application to im- 
press the theory on the memory, so as to make it durable and practically useful. 

The nature of the evils being known, and its cause also, the remedy is plain. First, 
there must be well devised programmes prescribed by authority, describing in the most 
minute detail the instruction, both in kind and amount, to be given in each depart- 
ment for ethics, French, drawing, and for chemistry, minerology and geology, one 
programme each ; for mathematics, natural philosophy, and engineering, two pro- 
grammes each, a maximum .and minimum, the foruier adapted to the capacity of the 
first or highest section, thelatt«<r comprising only those subjects in which every pupil 
must pass a satisfactory examination before he can be advanced to a higher section, or 
be recommended for a commission ; the maximum programme to be modified for the in- 
terniediate section or sections between the highest and lowest, by excluding therefrom 
more or less of the more difiicult subjects and investigations (in the discretion of the 
inspector of studies), so that the studies and instructions shall be duly proportioned 
to the capacity of the said section or sections. Second, it must be made the duty of 
tho inspector of studies to see that the programmes are strictly adhered to, and that 
the lessons given out by the instructors are duly proportional to the time set apart 
for their study or preparation. 

The preliminary steps necessary to be taken for obtaining these programmes are, 
first, to require each professor to prepare a detailed programme of the instruction 
given in his department (in the last academical year), divided into lessons, with an 
estimate of the time, in hours, a pupil of fair abilities with proper diligence will 
require to master each subject and lesson, stating, separately, the time necessary for 
preparation and that for attendance at recitations and lectures. Second, the pro- 
grammes so prepared to be referred for revision to the board of improvement at the 
earliest period practicable. And it is recommended that the board, in drawing up 
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the general programme of stndies and instruction proper to be incladed in tlio 4 
years' course, be instructed to consider the expediency of the following distribntiou 
of the subjects : (1), the stndies and instruction of the iirst class (fourth year) to be 
confined to military subjects exclusively, viz : fortification, field and permanent, with 
attack and defense, and all other subjects proper to be included in the course of mili- 
tary engineering, theoretical and practical ; ordnance and the science of gunnery, 
the organization and movement of armies, field service, principles of strategy, mili- 
tary administration, military law and Army Regnlations, and all other subjects com- 
prised in the terms ** Military science and art.'' (2), the instruction given by the 
professor of drawing to be confined to the first and second years (third and fourth 
classes) and the studies and instruction of the third and fourth classes to be con- 
fined to mathematics, French and drawing, exclusively. (3), natural philosophy and 
chemistry, mineralogy and geology, and all other subjects proper to be included in 
the 4 years' course of studies and instruction (exclusive of those specified nnder 
Nos. I and 2), to be confined to the third year (second class.) (4), 10 hours daily 
(average time) from September 1 to the annual examination in June to be given to 
the above-mentioned subjects, (b), so much of the theory of tactics (artillery, cavalry, 
and infantry) as shall not be included in the fourth years' course, to be taught dur- 
ing encampment only. 

The reasons for the distribution of studies above proposed will, if requested, be 
submitted to the board of improvement when the subject is tai^en up for considera- 
tion. 

Eighteenth. The proposition to be submitted for paragraph 10 of the Academy 
Regulations, edition 1857. The change is suggested by my own experience while 
superintending the Academy. 

Nineteenth and twentieth. At Woolwich Academy, in an early period of its exist- 
ence, cadets were brought before a court-martial in order to their dismissal, but the 
practice having been found to work badly was soon discontinued. At no other for- 
eign military school, if I am correctly informed, has a pupil at any time been 
brought before a court-martial. At West Point, from 1803, when the Academy was 
founded, up to about 1820, no cadet was brought before a court-martial. The power 
of dismissal rested in the Superintendent, and his action in every case was finaly 
and at no time since has there been a sounder state of discipline and morals at the 
Academy than during that period generally. 

The principal objections to trial of cadets by court-martial are: (1) Its demoraliz- 
ing tendency, the cadet witnesses being under a strong temptation to conceal or 
withhold their knowledge of facts when the punishment of a beloved comrade is in 
question. (2) The impunity it affords to the most criminal of the oifenders, those 
who plan, instigate, and pull the wires, but in such manner that no legal evidence 
can be produced against them when arraigned. Nevertheless, these invisible contriv- 
ers and leaders of mischief are well known to the authorities, and unless they may be 
removed without the formality' of a trial a sound and satisfactory state of morals and 
discipline at the Academy is out of the question. If indeed there be any law which 
by a fair construction prohibits the dismissal of a cadet unless by sentence of court- 
martial, the law should be repealed and the President empowered to establish such 
rules and regulations for the government of the Academy as shall seem to him necessary 
and proper. The idea of governing boys at school, albeit a military school, by the 
laws and rules made for the government of an army is manifestly absurd. 

Twenty-first. The paragraphs proposed to be restored (see Academy Regulations, 
editions of 1832, or any previous editions published after 1817) are as follows: 

" Paragraph 2. A permanent superintendent of the Academy, appointed from the 
Corps of Engineers f will have the immediate government of the institution, and be held 
responsible for its correct management. He mil direct the studies, field exercises, and all 
other academic duties, and all professors, teachers, academic officers and cadets shall 
be under his command. He will render all returns, estimates, and communications 
concerning the institution to the inspector. 



UNITED STATES MILITARY ACADEMY. 29 

** Paragraph 3. No officer of the Army of any rank whatever shall exercise command 
in the Academy unless subordinate to the Superintendent." 

By comparing the foregoing with the corresponding paragraphs now in force, 
which were first published in the 1839 edition of the regulations, it will be seen that 
the words underscored in the second paragraph were stricken out, without other 
change, and that in the place of the words underscored in the third paragraph, the 
following words were inserted : * * Except the commandant of the Corps of Engineers/' 
These changes, which could not have been made without design, changed completely 
the office and position of the Superintendent. He was no longer a permanent super- 
intendent, but filled the office, as it were , by rou/ine. It ceased to be his duty to 
*' direct the studies." He was no longer held responsible for '* the correct manage- 
ment of the institution," nor indeed could be, as power and responsibility are correla- 
tive terms. In proportion as the former is restricted the latter is diminished, and 
there remained only a common or a divided responsibility, subsisting between the 
Chief Engineer and the Superintendent, which, as it seems to me, is little better than 
no responsibility at all. Whether these changes have inured to the benefit of the 
Academy may be best answered by the three senior professors, who have been mem- 
bers of the institution from 40 to 44 years. 

The office of permanent superintendent was created by President Madison in 1816, 
on full consideration, after consulting with Mr. Monroe, president-elect, and with the 
Secretary of War, and from a con-viction of its necessity, in view of the previous 
history of the institution. The person whom he designated for the office continued 
to' fill it for the full period of 16 years, terminating in 1833. Since then there have 
been eight changes in the office, each change bringing with it naturally some 
changes either for the better or for the worse in the management of the institution. 
There are few persons, probably, in the military service of our own or of any other 
country, who possess the peculiar qualifications fitting them, in all respects, to govern 
a grand military school like that at West Point, and when the person selected for 
the position is found on trial to be the " right man in the right place," an over-ruling 
necessity only would justify his removal. 
Sespectfully submitted. 

S. Thayer, 
Colonel of Engineers. 

COMPETITIVE AND DIRECT APPOINTMENTS. 

The relative merits of appointiDg caudidates direct and by competi- 
tion has been discussed in previous reports, by the newspaper press, 
and in Congress. This Board was divided in sentiment as to the 
merits of the two systems and concluded to merely present figures 
covering a number of years and showing the results obtained under 
each system. The table given below covers all the classes which have 
left the academy from 1873 to 1891, inclusive. It shows the total num- 
ber of candidates appointed for each year during that period, the 
number appointed by competition, and the number graduating who 
were appointed under each system. It will be noticed that under the 
competitive system 60 per cent, graduated and 40 per cent, failed to 
graduate, while of those appointed direct only 42 per cent, graduated 
and 58 per cent, failed. It will be also noticed that fo: the 15 years 
covered by the table the number admitted was 1,588, of whom only 
789, or one-half, graduated. 
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NtiiHher of eadtit admitted to the V. S. MiiitaTy deademn from 1873 to 1S91, inclHtive, 
showing namber appointed hii oompelitive examination and directlj, mth number grada- 
aUd and caiuaWa under eadt mode of appointment. 
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The annexed table shows the namber of candidates admitted and the 
namber fonnd deficient niider the direct and comiietitive systems, re- 
spectively, for the 19 years ending with August, 1891. Asinthepre^ 
ceding table, the result id decidedly favorable to the competitive system, 

ifumber of candidalee admitted and fonnd not rfufjr qualified at preliminarg ecaninattona 
for admission to the Militari/ Academs from 1873 io 1891, tnolusine, bgappointmait under 
the competitive and direst me^oda. 
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BEPBESENTATIVE OHABAOTEK OF THE CADET CORPS. 

It is sometimes contended in discussing the merits and usefalness of 
the Military Academy that its students are selected from special 
classes and frequently through favoritism. This allegation was elfect- 
nally refuted by the Board of Visitors for 1887 in a table showing the 
occupation of the parents of cadets admitted for the period embraced 
from 1842 to 1887. In presenting the table the Board very justly said 
that ^' the Gorps of Cadets is a typical representative body of the 
American people. The lower House of Congress is not more represent- 
ative in this respect than the Corps of Cadets." An examination of 
the table shows that cadets are drawn from all ranks and classes of 
the people. We have supplemented the table in the report for 1887 
by another which covers the intervening years, including the present 
year, thus preserving the statistics on this subject from 1842 to 1801, a 
period of 50 years. 

The following table shows the occupations of the parents of candi- 
dates for admission to the Academy for 1887, 1888, 1880, 1890, and 1801: 



Occupations. 



Agents 

Architects 

Artiota 

Bankers 

Bank officers (6 of thorn bankers) 

Barber 

Brewer... 

Brokers • 

Builders 

Clergymen 

Clerks 

Collectors 

Commercial travelers 

Contractors 

County officers 

Dentist 

Editors 

Bn){ineer8, civil 

Engineers, mechanical 

Farmers and planters 

General business 

Hotel keepers 

Insurance business 

Laborers 

Lawyers and judges 

Liveryman 

Lumbermen .- 

Manufacturers 

Mechanics 

Members of Congress 

Merchants 

Millers 

Mining 



Number. 



15 
1 
2 
2 

12 
1 
1 
6 
3 

11 

17 
2 
4 
8 
5 
1 

6 
6 
145 
5 
8 
5 
5 

80 
1 
3 

19 

38 
5 

92 
2 
4 



Occupations. 



Musician (bandleader) 

Marble dealer 

No occupation 

Officers of the Army 

Officers of the Navy 

Oil producer 

Physicians 

Pilot 

Policemen 

Politician 

Presidents of Insurance Company. . . . 

Printers .\ 

Professors 

Publisher 

Ranchmen 

Beal estate 

Railroad officers 

Salesman 

School teachers 

State officers 

Stock dealers (cattle) 

Superintendent of gas works 

Steamboating 

Unknown 

U. S. civil officers 

Dniggists 

Dairyman 

Bookkeepers 

Librarian 

Postmasters 

President of Steam Heating Company 
Fishing master 



Number. 



1 
1 
7 

43 
4 
1 

50 
1 
2 
1 
3 

2 
1 
2 
7 
8 
1 
6 
4 
4 
2 
1 
2 
6 
3 
1 
5 
1 
8 
1 
1 



DISCIPLINE AND INSTRUCTION. 

(UrtfifmiiUA tm hUiApHne and ItuftructUm, — ^Measn. James T. Mcrf£e, Fbank A. 
TllK UKPABTMENT OF MODERN LAKGUAGE8. 

Ill till*/ vMoUu*. of professors for the Military Academy the practice has 
obUtiM^U of liriittirip^ tlie selection to officers of the Army. When the 
iihair U> he fllled bears au intimate relation to the science of war, this 
U ii lilu'tly proper and prudent course to follow, but it is the reverse 
wliMii the vtusaucy to be filled is the head of one of the departments 
whiiih (h) not lUuseNHarily sustain such relationship. It can not be sue- 
DMMMt'iilly ooiitcMuled that a man should be selected as a professor of 
liiudin'ii lun^uai^eH, of ethics, or of drawing, primarily because he has 
\hM\\\ a NUuooHHtiil HoUlier and an accomplished master of strategy. The 
luniHt r iint Ion of rtiads and bridges, the erection of fortifications, the fabri- 
m\Un\ uf tf uns, or the movement of large armies, have no relation to 
tht) iuniHtruotiuu of syntax nor the coi\jugation of verbs. To take a 
nmu tViMU tlie Army because of his rank and abilities as a soldier, and 
luako hiiu profoMMor of u^oderu languages at the Military Academy, is 
a piH^poMltUu) HO absunl that many persons will doubtless express sur- 
\\v\H^ that it should bo even sU^ttnl in this Report. Yet such has been 
tho pvuotioo of tho War Department in this connection, and unless the 
houoiahio HtHuvtary ol* War dii^ots the attention of the President to 
\\\\^ \\\\\\K\\U\\\X matttu\aml urgt^ a change in the custom that has 
^U^taiuodi thtv^^ U ivii^ou to appivheud that it will be used to convert a 
^^hhI HoUUor into uu iuiH>m)H>teut profe^i^^or within a very s^hort period 

On tUo v'vUt \vt' Au^ii^t^ 1S1>:^, the preseat professor of modem 
\^\^gua>^\vs i\^« lUsvi^v U Audivws^ will be retired oa aooount of age. 
Ahx^<^l> a lavgv^ uuuUh^v \xt' vMtKvr^ i>f the Army are patting forth efSurts 
♦\^ Ux^W'^ Uu'^iu^vUe<^ uauievl tVu* the juosi^eotive vacaaey. It is p^liaps 
svuv U^ ^\ Uuu t^\>\ if au\\ otf thecj^e miliiiurv appUe;uits> however able, 
av\\uu^0.us.h\sU aiul vlUcin^ui^e^l ;j^ 5!k>UUers l>o«S8sess the qa;iilificaitK>]i8^ 
;^Us4iut«oui;:!i^ aud tiv4iuiv.^ u^ piv^vr^Y dic^chiur^ Ihe duties of so im- 
^K^i.u*ut <*uvl vevs^v^t^iXe s^ ^KVjdriv^u. U dvHN^ uoc fcZt\>w th;iU tke qnatifi- 
wUiNUkisi ;-4tivl siUvi:nuK»it;5^ v>i :ae h^^h v^ec tv^^uirevl tv> m^ke a conpe- 
Vn^lh ^>ivXv^S5>*.»jc v*i: uivvWiu l;*::»^u.^:^?<^ ;^re uv»<i Co be 6-»uttd im tke U. S. 
Vvi*<\x sVti. ^btv^ix >«j^ >vt'> ;$h^aii ^»iv^a^i^.!:v v>i: $u.c£i ;* d^sstc^vety being 

v^eai\t$^ v/c ;Ixe v.v<iu;rv >kece :u ueed v^c* a pcvti^s^nr tf lain- 
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guages or a professor of drawing, it would never occnr to those hav- 
ing the responsibility of selection to. search the ranks of the Array for 
the required talent and experience. 

A scholar and not a scientist, a rhetorician rather than a mathema- 
tician, is demanded at the Military Academy at the head of the Depart- 
ment of Modern Languages. Such a man would be the active agent of 
not only adding efficiency to the instruction in French and Spanish, but 
would naturally strengthen the instruction in English, which is now so 
indifierently regarded by the authorities as to be limited to the first year 
and ranked with Spanish at the minimum value. We agree with Pro- 
fessor Andrews that more time should be given to the study of English, 
and we believe if a properly qualified teacher be selected to succeed to 
the head of the Department of Modern Languages he would so manage 
that more time would be devoted to the study of English without add- 
ing to the present mental burden of the cadet. The deficiency in Eng- 
lish at the Academy is made painfully apparent to all who attend the 
annual examinations, and has been a theme for annual comment and 
deprecation by the Board of Visitors. Young men are admitted to the 
Military Academy at the age of 17 years, in a majority of cases with no 
education other than that afforded by the public schools ; and yet these 
young men, after brief study and occasional recitations from such 
elementary books as Whitney's Essentials of English Grammar, Hart's 
Manual of Rhetoric and Oomposition, Abbott and Seeley's English Les- 
sons for English People, and Abbott's How to Write Clearly, are fin- 
ished in English and graduated in that study at the expiration of 10 
months. The value placed upon the study of English by the Academic 
Board may be inferred from the brief time devoted to its study, and 
this estimate fs emphasized by the fact that in the mathematical meas- 
urement of the entire four years' course of studies, which is placed at 
the maximum of 2300, English is rated at 75. These facts in them- 
selves furnish the most urgent reasons for abandoning the policy of 
selecting soldiers for professors of such departments at the Military 
Academy as have no relation to the science of war, and appeal for the 
introduction to the Academic Board of men from the leading colleges 
of the country who are known to be fully qualified for the successful 
performance of the duties involved. 

We would not exclude the Army from the field of selection, but 
unless a man can be discovered there who is equipped with a thorough 
knowledge of the branches to be taught, who has had experience in 
teaching, and who is known to possess those qualities of mind neces- 
sary to the successful instruction of youth, we recommend that the 
President look beyond the Army for a man to succeed Professor 
Andrews when that officer retires from active service. There may 
have been reasons in former years for selecting all the professors for 
the Military Academy from the Army. There surely can be no reason 
now for continuing that policy. In addition to the manifest propriety 
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of sucb a selection as herein advocated, we believe that the best inter- 
ests of the Academy and of the Army wonld be promoted by adding 
to tlie Academic Board learned men from civil life, who would bring to 
that body the ideas and methods prevalent in the leading colleges of 
the country, whenever this can be done without trenching upon those 
departments that have strict relation to the science of war. 

The Board of Visitors, after careful investigation and reflection, agrees 
with the opinion expressed b^^ nearly every preceding Board, that the 
present course of studies should not be increased by the addition of a 
single page, but we can not resist the conviction that more time should 
be devoted to the study of the English language. " The oflScer ought 
to know at least something of French and Spanish " says the report of 
the Board of Visitors for 1889, '*but if either or both of these tongues 
are to compete with English we unhesitatingly give our preference to 
the last. We do not think they need to conflict. In speech the French- 
man and the Spaniard are coming to us far more rapidly than we can 
go to them. It Is argued that the Spaniard is our neighbor, but it would 
seem that we are also his neighbors. It has been argued also that an 
officer once owed his life to the fact that he understood the language of 
his Spanish captors. The same might be true with respect to any of 
the once formidable Indian dialects. We are inclined to suggest as to 
the Latin that it is the mother of the Spanish, the French, the Italian, 
and the Portuguese, as well as the resistless key to the technical terms, 
and to the specific nomenclatures which are the shorthand of science 
and are as obscure to the non-Latin scholar as they are clear to him who 
unlocks their simple secrets. In addition to all this the Latin is one of 
the keys to English, and the general many-sided arguments thus hinted 
with respect to the Latin language need not turn its back to the foes of 
the study of that and other dead languages. Though dead, it yet 
speaketh, and is mighty to open dumb mouths, whether in French, 
Spanish, or English. Retain the French and the Spanish, but not at 
the expense of the English." 

THE STUDY OF SPANISH. 

In the discussion of the curriculum of the Academy the attention of 
the Board was specially directed to the study of the Spanish language by 
reason of the fact that a member of the first class was pronounced de- 
ficient in that study. The Spanish langnage is taught only during the 
fourth or last year of the course, and is embraced in sixty lessons. It 
seemed to the Board that a young man who had been successful in all 
other studies should not be deprived of a diploma because he failed to 
reach a prescribed mark in a branch which is regarded as of so little 
consequence by the Academic Board that its study is limited to a few 
months at the end of the term, and its value in the course expressed by 
75 in a total of 2,300, which is the maximum value of the four years 
Tse at the Academy. The deflcieat iq this case was given a second 
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examination in Aagust, which he passed with credit, and was sent oat 
with the diploma of the institution and the usual recommendation for 
appointment to the i^rade of second lieutenant in the Army. 

We are not prepared to say that the study of Spanish at the Academy 
should be eliminated from the course, but unless more attention be 
given that study it would seem that the time thus consumed might be 
advantageously devoted to either English or French. Whether the 
study of Spanish as prescribed at the Academy is profitable is a de- 
batable question and one upon which opinion among army officers is 
divided. Oolonel Thayer, in the paper quoted in this report, recom- 
mended that ^' the Spanish language be stricken from the regular course 
of studies and taught only as a voluntary study to such cadets as, in 
the opinion of the Academic Board, are capable from previous acquire- 
ments of pursuing the study without detriment in their progress in the 
obligatory studies." This would be better than the present plan, for 
the reason that under it some cadets would learn Spanish while now none 
do. It is not contended that the amount of Spanish acquired in the 
six mouths it is taught at the Academy has no real value, but it is 
believed that the limited elementary knowledge thus acquired does not 
wholly compensate for the time consumed in a course of studies that is 
already overcrowded. 

It is doubtful whether any graduate ever left the Academy who could 
carry on a colloquy in Spanish as the result of the teaching at the in- 
stitution. Officers of the Army have acquired a speaking knowledge 
of Spanish by contact with it while serving on the Mexican frontier, 
and among those Indians in the southwestern Territories by whom the 
language is spoken. But this is true of officers who were not educated 
at the Military Academy. We believe that a speaking knowledge of 
the Spanish language, or such knowledge as would enable the graduate 
to readily become proficient in that language after leaving the Academy, 
would be important and valuable, and particularly at the present time, 
when we are about to assume more intimate relations with our Spanish- 
speaking neighbors, and therefore recommend that greater time and 
attention be given it ; but if this can not be done, that it be stricken 
from the course of studies and taught only as a voluntary study, as 
recommended by Colonel Thayer. 

In this connection the Board specially directs attention to the fact 
that none of the instructors in the Department of Modern Languages 
have a speaking knowledge of either French or Spanish, the two mod- 
ern languages taught at the Academy. The ability to speak these lan- 
guages does not seem to be regarded as essential in an instructor at 
West Point. The French language is studied during the second 
half of the first and all of the second year at the Academy, the pur- 
pose being to enable its graduates to read and translate French into 
English. "No more time should be bestowed upon it (the French 
language) at West Point^^ said Colonel Thayer^ " than would enable 
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the pupil to read French with facility and withont the help of a dic- 
tionary.'' Hence it is perhaps that little, if any, inquiry in made as to 
the extent of linguistic knowledge possessed when an officer is detailed 
as assistant professor or assistant instructor of modern languages at 
West Point. 

The present head of this department, Prof. George L. Andrews, is 
efficient, painstaking, and enthusiastic in the administration of his de- 
partment, and has labored faithfully for its advancement. Upon invi- 
tation of the Board, Professor Andrews attended one of its sessions and 
discussed the affairs of his depatrment. He believes, and several of us 
agree with him, that too much time has been absorbed by the mathe- 
matical branches at the expense and to the detriment of the others, 
and that steps should be taken to revise the course of studies by a 
competent commission with a view of alloting to each department of 
study a more equitable portion of time than is now allotted. The Board 
believes that there is urgent need for a revision of the course of studies 
and for the establishment of a permanent supervisory authority, inde- 
pendent of the Academic Board, to regulate the studies from time to 
time in some manner similar to that proposed in the report of Golouel 
Thayer. We agree with Professor Andrews that no Board of Visitors, 
in their very limited time, can give proper consideration to the import- 
ant questions involved in a change of studies, and therefore recom- 
mend that a commission be appointed for that purpose to be composed 
of experienced educators of acknowledged learning and ability, of 
whom not more than two should be graduates of the Military Academy 
on the active list of the Army, other than professors of that institu- 
tion. 

VIEWS OF PROF. aEOSGE L. ANDREWS. 

At the request of the secretary. Prof. George L. Andrews prepared 
the following letter as the substance of the views presented by him 
verbally before the Board of Visitors: 

U. S. Military Academy, 

West Point, N. Y,, July 27, 1891. 
Maj. John M. Carson, 

Secretary of the Board of Visitor 8, WashingtoUf D. C: 

Dear Sir: Id compliance with the request iu yoar letter of July 20, 1 make iu hrief 
the following statement of my views respecting the propriety of making changes iu 
the present course of studies at the Academy, a statement embodying the substance 
of what I said, on the occasion to which you refer, in reply to questions from members 
of the Board of Visitors. 

It should seem that a fair amount of liberal culture is a necessary prelimiuaiy to 
the proper study of the military profession. And it is to be considered that most 
candidates for admission to the Academy are not well qualified to enter even an or- 
dinary high school. What the law requires for admission is wholly insufficient to secure 
satisfactory attainments on their part. There are admitted. some who have not been 
at school for years. The year between appointment and admission is too short a 
time in which to make up considerable deficiencies, and is mostly employed in cram- 
ming for examination. Under the present system of selection and appointment, with 
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tbe prevalent opinion respecting poor districts and poor boys, it is not probable' that 
there will be at present much improvement in the qualifications of average candi- 
dates. Hence the course of studies at tbe Academy cannot be wholly or even mainly 
professional, and the Academy mast have much the same function as the college ; 
professional studies being pursned mostly in post-graduate schools and in the profes- 
sion itself. In this respect the post-graduate schools of the Army now furnish facil- 
ities not formerly offered, though much needed. Moreover, the course at the Academ y 
must be shaped with due regard to the attainments of persons admitted. 

Most candidates have little knowledge of English, and no knowledge of any other 
language. In view of this fact, and of the amount of linguistic study usually re- 
garded as necessary in even a fairly liberal education, it seems to me that the present 
proportion of that study at the Academy is by no means too large, and should be 
increased rather than diminished. As a disciplinary study, and as a most valuable 
aid to the proper study of English, Latin, when commenced at a sufficiently early 
age and pursued sufficiently far, is in my opinion preferable to any other foreign 
language. But at the age at which candidates are admitted, with their very inferior 
attainments, with no previous study of Latin, their linguistic training will best be 
through the study of modern languages, which are less difficult and require less 
time, while they are of greater direct utility. In respect of disciplinary and literary 
value, I think the best two foreign modem languages are French and German. Of 
these two, for the course at the Academy, I prefer French, aslessdifficult, requiringless 
time for satisfactory attainment, of about equal literary and professional value, and 
of more general utility. The proper study of both these languages would, in my 
opinion, require more time than could reasonably be allotted to the study of foreign 
languages at the Academy. Spanish is probably the least difficult of niodern lan- 
guages, yet differs in construction from English so much as to be vuluable as a disci- 
plinary stady, especially to average cadets. Considering our long Mexican frontier 
and the increasing intercourse with Spanish- American countries, a knowledge of 
Spanish is of direct practical utility to the officer of the Army. In the military 
schools of France the study of German, and in the military schools of Germany the 
study of French, form an important p.art of the course. It is probable that two 
foreign languages will continue to form part of the course at the Academy, and under 
all the circumstances the two should in my opinion be French and Spanish. The 
time allotted to Spanish should be increased, so as to restore the former number of 
lessons, 112, instead of the present 60. 

I think that the time given to English might be increased by the time now given 
to French the first year, about 60 lessons; leaving French to be studied only the 
second year. This would give to English 185 lessons instead of 125; and to French, 
S^22 lessons instead of 282. And in teaching any foreign language at the Academy, a 
prominent object should be to enable the cadet to understand English more perfectly, 
and to use it with greater freedom. Battling with the difficulties and peculiarities 
of other languages, and especially with the difficulties of correct idiomatic transla- 
tion, is one of the best aids to a mastery of our own language. 

I would also suggest that the consideration that can be given to changes in the 
course of studies at the Academy by a Board of Visitors in their very limited time, 
and especially a consideration of changes in only one department of instruction, is 
quite insufficient. And, in my judgment, before any such changes are made, the 
whole subject of the course of studies at the Academy should be referred to a well 
selected, competent commission, for full consideration and for recommendation of 
such changes as may be found expedient. The commission should be specially ap- 
pointed for the purpose, should be composed of persons well qualified to judge of the 
relative value and due proportion of studies, and should include two or more gradu- 
ates of the Academy, selected so as to represent the different views in respect to the 
present course. For obvious reasons, the Academic Board is not adapted to the im- 
partial, dispassionate consideration of the subject ; but its members should be fully 
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heard by tlie conimisaion. It is to be hoped that the commission would not, like the 
comniiasion of IH60, be content with eliciting mere assertions or expressions of opin- 
ion on the part of persons called before it, but would inquire into the ^^ronnds on 
which such assertions or opinions were based. There has never been sacti a fall 
consideration and discussion of this important matter as is here contemplated, and 
it should seem that the time for it had fully come. Whether the studies of the pres- 
ent course are in due proportion, and whether part oi the time now given to 
niathematioal and professional studies might not better be given to other, perhaps 
to new branches, are questions well worth considering and deciding. 
Very respectfully, yonrs, 

Geo. L. Andrb^ws, 
Profeaaor of Modern Lan,guages, 

Headquarters U. S. Military Acadbmv, 

West Point, N, F., July 28, 1891. 
Respectfully forwarded to M^j. John M. Carson, secretary of Board of Visitors 
of U. S. Military Academy, Washington, D. C. 

Wm. F. SpuRaiN, 
Captain 2l8t Infantry , Acting Superintendent. 

OPINIONS OF EMINENT EDUCATORS. 

For the purpose of ascertalDing the views of men competent to give 
testimony on this subject, and whose opinions, based npon actual ex- 
perience in teaching, as well as their deservedly high reputation as men 
of learning, would have weight with the Federal authorities and influ- 
ence with the people, the secretary addressed to a number of gentlemen 
actively connected with the leading colleges of the country, and with 
other educational institutions, the following letter: 

« 

Washington, D. C. September 15, 1891. 

Drar Bir: At the United States Military Academy, West Point, N. Y., in 2lddi- 
tlon to departments that have close relations to the science of war^ there are three — 
modern lanf^uagcs, drawing and history, geography and ethics — which are not 
intimately related to that science. The practice has obtained to select officers 
from the line and staff of the Army to the professorship of modern languages and of 
drawing. The Board of Visitors for this year believes that these two professorships 
should bo filled by men thoroughly equipped for the discharge ofthe important duties 
involved ; that such men are not likely to be found in the Army, and that, therefore, 
the President of the United States should select from civil life well-trained men of 
known ability for the two places named, when vacancies occur. The Board, there- 
fore, instructed me, as secretary, to present its views on this subject in the report to 
be made to the Secretary of War and the two Houses of Congress. 

The professor of modern languages will be placed on the retired list of the Army 
in August, 1892, as he will reach the age of 64 at that time. This department con- 
sists of one professor, two assistant professors, and three instructors, the assistant 
professors and instructors being officers of the Army detailed for and continued in 
this duty for a period of four years. English is taught the first year only, French 
the last half of the first and all of the second year, Spanish the last half of the fourth 
year, Spanish being limited to sixty lessons. The professor and assistants have not 
that acquaintance with French and Spanish required for conversation in those lan- 
""es. The Military Academy does not pretend to give its students a speaking 
ledge of these two languages, but limits its efforts to preparing them to trans- 
iiJiAut the aid of dictionaries. 



UNITED STATES MILITARY ACADEMY. 39 



j'l'-, 



Tbe Board of Visitors believes that the best interests of the Acatletny demand that 
the department of modern languages shonld bo reorganized and strengthened , and 
that at least the professor of that department should have a thorough knowledge of 
the languages taught. With the view of properly presenting this matter to the 
President, it is desired to obtain the opinions of gentlemen representing the educa- 
tional interests of the country. You are respectfully requested, therefore, to furnish 
a letter for this purpose, briefly giving your opinion as to what steps should be taken 
<) :.- on the points stated in this communication, and generally as to what, in your judg- 

ment, is required to improve and strengthen the department of modern languages. 
The report being in conrse of preparation, an early reply is solicited. 
y: Very respectfully, yours, 

John M. Carson, 
Secretary Board Vieitors, U, 8, Military Academy, 
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All to whom this letter was sent did not respond ; but the number 
and character of those who did, and the unanimity of sentiment which 
pervades their letters, will enable the President and the public to see 
that the recommendation of the Board in relation to the selection of 
professors at the Military Academy for departments not intimately 
associated with the teaching of the science of war should no longer be 
confined to the United States Army. Following are the replies 
3 received: 



r. 
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PROM PRESIDENT PEPPER, UNIVERSITY OF PENNSYLVANIA. 

University of Pennsylvania, 

Philadelphia^ Seplemher 28, 1891. 

Dear Sir: I feel that I oan not do better, in replying to yaur letter of September 

15, than to inclose you a note, prepared at my request by W. A. Lamberton, esq.. 

Professor of Greek in ihe University of Pennsylvania, after an interview in regard to 

the subject of your query. 

Yours, very truly, 

William Pepper, 

President, 
John M. Carson, Esq. 

PROFESSOR LAMBERTON, UNIVERSITY OF PENNSYLVANIA. 

University of Pennsylvania, 

Philadelphitty September 22, 1891. 

Dear Dr. Pepper: Your note inclosing letter of inquiry as to modern languages 
in West Point only came into ray hands this raorning, as I had not been at the uni- 
versity for some days. I don't think there can be any doubt the Board of Visitors 
are right in their feeling that the department of modern languages at West Point 
shonld be in perfectly competent hands, i. «., in the hands of men thoroughly 
equipped for their work. Whether such men are or are not likely to be found in the 
Army is a matter on which I have no information and so can not speak ; but I do 
think that with a view to getting the right and fittest men there should be no re- 
striction to the Army or any other list in the selection. 

The idea of the instruction at the Military Academy seems to me very properly 
limited to tbe practical requisition of the two tongues mentioned, their acquisition 
for use in quite other directions than the linguistic. But I can see no object in limit- 
ing the degree of practical utility that is aimed at. It may not be, indeed I hardly 
think it is, possible to give what would be correctly called a speaking knowledge of 
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Some means should be devised, perhaps by oonrses of reading in connection with 
the more technical department, by which French could be " kept up '' or at least kept 
before the students' minds to the end of the course. And sixty lessons in Spanish 
reads very much like time thrown away when one recollects the proneness of students 
to imagine that a whole subject ends and is absolutely determined just where the 
threads of it are dropped in his course, and, more than this, the readiness with which 
a subject that must necessarily be left with the loose ends fades out of their minds; 
one can not but lament such letting drop of French after but a year and a half's 
study, and of Spanish after such a mere beginning can have been made. Such a limi- 
tation of French might be defended were the aims of the study educational and not 
practical ; for the careful work that might have been done would, viewed as a work, 
not be lost; but, as the aim is a good reading knowledge, it is more than to be 
feared that, except in one or two extraordinary cases, reading knowledge will have to 
be acquired again or will be forever lost. For the limitation of Spanish to half a 
year and sixty lessons I can see no defense on any ground. 

At the risk of suggesting what may prove but a complication to the adjustment 
desired. I would like to ask, what about German f Its importance as a langaage 
possessing a valuable scientific literature is now universally acknowledged, and I 
should imagine its value to the military student could hardly be denied, if for noth- 
ing else, for the reason that the remarkable staff reports of such a master of the art 
of war as Yon Moltke are.in that language. 

As a practical suggestion, covering the whole, it occurs to me that the first step 
should be the selection of a man thoroughly qualified in the matter of the languages 
concerned, and endowed with that necessary common sense and adjustability to sur- 
rounding circumstances that will enable him to base his course, not merely upon a 
theoretical view of its aims and needs independently considered, but upon a compre- 
hensive survey of the whole system of which it is to form a part. Such a man of 
competent knowledge and good judgment could alone and only too after appoint- 
ment, when he should have had the possibility of studying the situation thoroughly 
and reporting upon it, offer a plan at once theoretically correct and practically 
"workable." 

In consequence of the delay of the letter in reaching me, I have sat down at once 
to answer it, and it may be have not either in form or arrangement been able to avoid 
evidence of haste. My opinions, however, have not been formed hastily. 
Very sincerely yours, 

W. A. Lamberton. 

PRESIDENT WABFIELD, LAFAYETTE COLLEGE. 

Lafayette College, 
Easton, Pa,, September 16, 1891. 
Dear Sir : Your circular letter of inquiry has just reached me. I am glad to respond 
to your request, and, having some very close ties with the Army, I have long taken 
a warm interest in West Point. I shall try to answer your inquiries, though they 
are difficult to reply to succinctly, as they open up many mooted points. 

(1) I prefer to have a department of modern languages directed by an American, 
especially if English is to be included. 

(2) I prefer to have the foreign languages taught by natives of the country where 
the language is spoken. 

(3) I regard German as most important, and have long wondered why it was not 
added to the curriculum at West Point. 

If more than one language is to be taught by a single professor, it should be a cog- 
nate, or the instructor should be an American. The once common practice of a Ger- 
man or Frenchman teaching both German and French has much to condemn it. The 
American mind is usually more facile and freer from linguistic prejudices than is f'* 
be found in any foreigner, and the practical purpose of the Military Academy app 
to an American temperament more strongly than to the slower German and ; 
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ritESIDENT JESSE, UNIVEBSITY OP MISSOURI. 

University of the State of Missouri, 

President's Office, 
Columhiaf Mo,^ September 21, 1891. 

Dear Sir : As my opinion has been asked in regard to the teaching of modem 
languages in the U. S. Military Academy, I take this opportunity of addressing to 
yon my yie^s on the question. Detailed specification is dangerous when offered by 
those that do not view the ground dailjr ; but I will say freely and emphatically that 
more Euglish should be taught at the Military Academy than has ever been provided 
for hitherto. This much I will say unconditionally ; and, furthermore, it would take 
weighty objection to convince me that, in some form, it should not continue through 
the four years' course. With Latin and Greek wholly omitted, French, German, and 
Spanish should, in my opinion, be taught; and the instruction should end not in 
reading alone, but in some aptitude in conversation. I have had much experience, 
dnring a residence of thirteen years in New Orleans, in this matter of teaching pupils 
to speak and understand speech in foreign languages. The result is a firm conviction 
that all that is necessary is a reasonable amount of time and thorough qualification 
in the teacher. The chief troubles are (1) the quackery of men who insist that these 
results can be reached in incredibly short periods of time and without the aid of 
sharp grammatical study ; (2) the utter lack of qualification in the teachers of modem 
(foreign) languages, in most cases. Great caution is necessary in speaking of these 
matters by reason of (1) the old fogy ism of the (so-called) grammatical method men, 
and (2) the qnackery of many among the (so-called) natural method men. For 
women — fashionable young women — and children, the natural method is unquestion- 
ably best ; but for people whose brains have received fair development and fair train- 
ing a combination of both the grammatical method and also the natural method is 
the only true way. 

I have looked with some care into this matter both in American and also in Euro- 
pean schools. As I do not teach m'odern languages myself, but the classic only, I 
speak without personal interest in any form. It is necessary to add that serious 
teaching in English, French, German, and Spanish, superadded to what is already 
required in the Military Academy, would overcrowd the curriculum, starting where 
it now does. A raise would be indispensable perhaps in the standard of admission — 
say a year at least. I believe that professors could be found in many of our Ameri- 
can colleges and universities amply qualified to teach modern (foreign) languages 
seriously. Either some of these civilians should be employed to raise the teaching 
to the proper plane, or Army officers should have scholarships for study in Europe 
that they may prepare themselves thoroughly for this work. We schoolmen should 
never forget that the Military Academy is not designed to be a school of languages 
or of science, but aims to turn out good officers and military engineers. History 
proves that it has reached these aims nobly. None of us should also forget how 
thorough the instruction is within the appointed range. None of us should try to 
extend the range so far as to destroy the design of the school. But nevertheless, in 
foil view of all of these considerations, I still hold that more time and pains sbonld 
be given to English, French, German, and Spanish, even though that should necessi- 
tate a raising of the standard of admission by a year or a year and a half. 

It would be impertinent for me to speak thus candidly, except under direct invita- 
tion. I have accepted the invitation and spoken frankly but respectfully. Surely 
I have had no disrespectful intent towards anything, or any person, or any class of 
persons ; moreover, I have no personal or official interest whatsoever in the matter. 

I am, very respectfully, yours, 

R. H. Jesse, 

President 
John M. Carson, Esq., 

Secretary Board of FisitorSf U, S, Military Academy, 
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Haktakd Uj 

f>rAK SfE: Tb« |>robleia to wbicb jonr cirenlar of SepCcmbv 15 relates is ft 
4tttt*tiii 'H^. A eiviii^u |#rof»^M'^r of modem lan^ftgee mt West PcHvt, with Done 
but Atuty u/m'm^iiUtM woubl, Jo %uj opinioD, beiDftD an tenable poation. Ontlieoxber 
Uitu4, if iii*f 4^f/ftrtrii«;rit w«r« wbolij made np of eiTiliaiu, it might not eoramand 
UtM ^/Hiiil »ijp|M/rt '/f tli« r««t of tbe Uisniem'ic staff. 

I ntvAtiM ibink tbat ib«$ Iloard of VitiUfn might wisely eoufine itself to exhibiting 
M^'Mtiy t\m w«akfiHMi of tb« prtuHeut orf^aDization of the department of modem Ian- 
^jiHjfMMf ftfid Ut #;ailing tm the teaching staff of the Aeademy and the Secretary of 
Wm Ut iU'Mm a thorough r^m^y, 
Stnfy tltily, youm, 

Chaslks W. Eixiot. 

H€er0tary, 

PUKHIDKNT WAEBEN, BOSTON UNlVKRSl T y. 

BOOTON UNIVBRgITT, PRESIDENT'S OFFICE, 

Boston, September 19, 1891. 

Mr DffAif Hut; J havA thn honor to acknowledge yonr kind communication of Sep- 
i^mSmr \U, It ftuu'Mi'M me, however, at a time when I am so preoccupied with the 
(\Hi\tMk v,imuM'.\*'.i\ wttb thii opitning of our different schools and colleges that I feel 
ifuablH to H4'4\mi\ui u\ym)\f with all the facts which I should need to investigate in 
iiVfUif Ui inakit an iiititlJigent and UNoful recommendation upon the point submitted. 
I Ntioiild tliif iMoni rttgriit it were I not assured that the Board of Visitors and those 
m^UuihiS by tli<im iiirliidn no many able and experienced men that the right decision 
lM«HffiM i{\\\\M MiirM to \m rniusliiMl, 
foiim, ym-y reMpunifiilly, 

_ . W. F. Warren. 

Mr. JotfM M, (Ummon, 

M7 ifuitrUmlh Htrtmlf Wathinffionf /). 0. 

IMIKHIDUNT HALL, OLAUK UNIVERSITY. 

Clark University, 
WoreesteTf Mass,, September 19, 1891. 
1>KIAM HlHi In ri^KpouNe to yonr olronlar letter of September 15, I have no 
lit fiuying, upiiii your prosmitation of the facts, that the chief instructors 
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in the two departments named shoald be selected wherever the best knowledge of 

the subject and teaching ability combined can be found, with no reference to whether 

such instructors are men trained for military or civil life. 

Sincerely yours, 

G. Stanly Hall. 

Hon. John M. Cakson. 

PRESIDENT ANDREWS, BROWN UNIVERSITY. 

President's Room, Brown University, 

Providence, B, /., September 16. 1891. 

My Dear Sir : It seems to me very clearly desirable that the professor of modern 
languages at West Point should have a perfect knowledge of German, French, and 
Italian, at least, and that the course in Spanish should be greatly extended. It is 
every way proper, and will sometimes be indispensable, for army ofBcers to under- 
stand Spanish quite thoroughly. It might be possible to secure a military officer 
sufiSciently well educated to be a suitable professor of modern languages, but it 
would probably be much easier to secure a civilian for that post. 

Very truly, yours, 

E. Benj. Andrews, 

Fresident, 
John M. Carson. 

PRESIDENT ADAMS, CORNELL UNIVERSITY. 

President's Room, Cornell University, 

Ithaca, N.Y,, September 24, 1891. 

Dear Sir : In answer to your circular of September 15, I beg to say that, in my 

opinion, the chair of moderu languages at West Point should be occupied by a man 

who has been specially trained for that purpose. I know not what particular reason 

there may be for any other course. To a man accustomed to education, the question 

seems capable of but one answer. 

I am very truly, yours, 

C. K. Adams. 
Mr. John M. Carson, 

Secretary Board of Visitara, U, S. Military Academy. 

CHANCELLOR SNOW, UNIVERSITY OF KANSAS. 

Chancellor's Office, The University of Kansas, 

Lawrence, September 23, 1891. 

Dear Sir: Your circular latter of the 15tli instant is at hand. It goes without 

saying that the professor of modern languages in the U. S Military Academy should 

have a thorough knowledge of the languages taught. Instruction in any branch 

can not be properly given without thorough preparation on the part of the instructors. 

I therefore sincerely hope that future appointments tO the faculty of this Academy 

may be made upon the basis of the qualifications of the person appointed. 

Yours, sincerely, 

F. H. Snow, 

Chancellor. 
Mr. John M. Carson, 

Secretary Board of Visitors, U. 8. Military Academy, Washington^ D, C. 

PRESIDENT NORTHRUP, UNIVERSITY OF MINNESOTA. 

University of Minnesota, President's Office, 

Minneapolis, Minn., September 19, 1891. 

Dear Sir : It is extremely desirable that students who study French and Spanish 
should learn to converse in those languages. In no institution does it appear to 
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more important for the stndents to learn to converse in those tongues than in West 
Point. That they may so learn, they should have instrnotors who are masters of 
those languages and able to converse in them. If such instructors can be found in 
the Army, well ; but, if they can not^ proper persons outside of the Army should be 
selectetl as professors and assistants. I do not see that it makes much diffi»e*Dce 
whether the professor of French is a warrior or not. 
Very truly, yours, 

CTnUS NORTHRUP, 

Fresident of Univernity of Minnesota, 
Joiix M. Cabson, Esq. 

FBESIDENT CHAMBBELIN, UNIVERSITY OF WISCONSIN. 

Office of the President, University of Wisconsin, 

Madison, September 18, 1891. 

Dear Sir: In replying to your inquiry of the 15th instant, I beg leave to express 
the opinion that the first consideration in filling the professorships you name should 
be competency, and that, as they are nonmilitary, the filling of the positions should 
not be constrained by military lines. It would be my judgment, however, that 
preference should be given to officers of the Army, because I think it wise that they 
should be employed in such positions, and the reactionary effect of such employment 
upon the education and intellectual efforts of the officers of the Army would be 
beneficial. 

Very respectfully, yours, 

T. C. Chamberlin. 
JouN M. Carson, Esq., 

Secretary Board of Visitors, U, S, Military Academy, Washington, D, C, 

PRESIDENT ANOELL, UNIVERSITY OF MICHIGAN. 

University of Michigan, President's Office, 

Ann Harbor, October 7, 1891. 

Dear Sir: On my return from Europe I found your letter of September 5. In 
answer to.it I desire to say it seems to me very important that modern languages 
should be thoroughly taught in the Military Academy at West Point, and especially 
that Spanish should receive much more attention. Inasmuch as the time and at- 
tention of the graduates are largely given to military pursuits, it would seem to me 
Judicious that men accomplished in the modern languages should betaken from civil 
life to fill the chairs to which you refer. 

Yours, truly, 

James B. Angell, 

President, 
Mr. John M. Carson, 

Washing ton t D, C, 

PRESIDENT JOHNSTON, TULANB UNIVERSITY OF LOUISIANA. 

New Orleans, October 9, 1891. 

Dear Sir: Your letter of September 15 was received by me on my return to this 
city only a few days ago, hence the delay in my reply. 

1 request my opinion as to the proper instruction in modern languages at West 
r oifanit <rfeat importance to these branches, as will be seen by reference to 
y required in Tulane University. A competent knowledge of 
id Gorman is required of every graduate of our college. French 
ach a professor, teaching his mother tongue, and fully qualified, 
II in English is divided between two highly accomplished pro- 
se professors are of full ^rade and salary. The languages a^ 
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taught in their philoglcal, literary, and historical aspects, and the students use them 
2D the classroom. We give ranch attention to elocution and essays, and teach litera- 
ture in literature hy encouragement of reading the best models. Our catalogue 
will give you the details. 

From your statement of the amount of instruction given at West Point, I must 
regard it as altogether superficial and inadoquate. Language is the vehicle of 
thought at least, and is necessary for its expression, if not for its proper formulation. 
A man can not be called educated, in any sense, who has not been taught to read, 
write, and speak his own mother tongue with force and facility. This is especially 
the case with officers of the Army and Navy, who are constantly required to act and 
speak for the governments of the country. It seems to me that a knowledge of 
French and Spanish is very desirable for our officers ; and for our engineers I should 
regard German as of the utmost importance. A speaking knowledge of French and 
Spanish are as' important to the army officer as a reading knowledge of these 
languages. 

I am, very respectfully, yours, 

William Preston Johnston. 
John M. Carson, Esq , 

Seoretary Board of Visitors of U, S, Militai^y Academy. 

MILITARY DISCIPLINE AND INSTRUCTION. 

The value and efficiency of the discipline that prevails at West Point 
is illustrated and emphasized by the every-day conduct of the individ- 
ual cadet, and the thoroughness of the military instruction is attested 
by the perfection of movement in the corps, whether drilling on the 
"plain,'' or going through the ceremonies of parade on the ground set 
apart for infantry maneuvers. The results obtained by the West Point 
system of government is highly creditable to the authorities of the 
Academy. It is inflexible in nature, impartial in administration, and 
just in execution. The Board freely awards the highest commendation 
to the Superintendent and his assistants for maintaining the perfect 
state of discipline found at the Academy. Notwithstanding its sever- 
ity it is tempered with kindness, and every cadet feels that should 
there be any mistake made in his " reports " for violation of orders or 
regulations he can appeal to the Commandant or Superintendent with 
the certainty of receiving patient hearing and fair treatment, inquiry 
among cadets elicited no complaints as to the mode of administering 
discipline, and the cheerfulness exhibited at all times by them is evi- 
dence that they are not suflering from oppression. 

OMISSIONS IN THE CAVALRY EXERCISES. 

While the corps of cadets is thoroughly instructed in all field move- 
ments, certain details are omitted from the scheme of military instruc- 
tion to which we respectfully direct the attention of the proper author- 
ities. In the school of the soldier, mounted, the cadet receives no in- 
struction in the care of horses. He never sees a horse groomed, arid 
knows nothing about saddling and bridling, unless he obtained such 
information before entering the Academy. It seems to the Board that 
instractiQU Qn these points is esseutis^l. One of the first duties tUe 
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*W: a i.'/?*^ %:'fr:.^ *n f-e-L a»4 joca faL^ cnK»p vitJi »> praciicil koovi- 
^.^/^ '/f u't^ *» eai^i i> ar«<l hrAlle a b>rse. Tb^e man chaf^^d vitk the 
«^^;^»f 1a< 'A-i </f If Jk wi/:k eao bot ixiUri.i^DtiT perf«>nii hUdntr if i^^no. 
r*',t ^/f X'*^ v^'UfpU a/;'l aaaao*rr of perfonnio^ it. It ts tmc the j<Nuig 
^/tf^>:t » J ;<jarrj ^/y a^oid contact when a*>:gned to a tzoop or batleiy 
l^/ir ^«t^>>M^ fth'fuUl \Mh attended tD. and will ia like manaer, fron ob- 
«^(rra/.,'/fj^ J^^fti bov a hors^e ftboald be sadiUel and bridled; bat this 
m^y tp^. %<i '1 of a un:u*fKt of iiixw^^ trin^ht at West Point, some of which 
a##; dz/'i'/J^T^ of l/;44 cori.v;^|fierice to the military serviee and to the 
^>/y«;rfi»i^ijt Ujari tho^ Kfiecitically referred to and not foond in the 
^M^MU^, iA fij.MUry UiAinwAiofu The Board believes that cadets should 
tf^y l^iY^t pra/.^fC'il irjii miction in the care of horses; that thej should be 
f ^1 rjif ^1 Up f*^\ arul ^roorn borses for a period sufficient! j long to enable 
th^ffi U/ '44'A\mT*i the ut^lisd knowledge, aud that each cadet should be 
tfiiulH Up iM^Jdle and tridle his own horse when snmmoned for mounted 
drills Alt iU'tn nervier is now performed by enlisted men of the cavalry 
4U:^'MmeMi nUiumiA at Weiit Point, who also attend to the horses and 
Uarnttm for UiC light battery drill* 

MHOBT MARCHES IN SUMlfER BEGOMM£NDJBD. 

Ouring the three sammer months the corps is in camp all studies are 
mmiH*.wU*Al and the entire time devoted to practical military instruction. 
We MMgge^t that daring this period of encampment the corps be given 
iMr/a4fonal iihort marches into the adjacent country, in order that each 
inili vidiial ea4let may know from experience what it is to march en route. 
In UiiM iupHumiion the Board directs attention to the fact that the corps 
in not Mnppne4l with the equipage needed on the march or in the biv- 
(pmm Uy a <^>lutan of infantry, and that when a cadet leaves the Acad- 
emy and JoifiM a foot company in the Army he has no knowledge what- 
ever of a knapMacky haversack, or canteen, and no idea of the number, 
ehanM;Utr,or uneof the several cooking utensils required by a marching 
isiiliimn. In Nhort, theca<let receives no practical instruction in this 
ilfniC/Uon, that being left for acquirement after joining his command. 
11/ would not only relieve the monotony of camp life and duty as prac- 
IJ('/('/<l ut WeNt Point, if the corps of cadets, with knapsacks packed and 
nIiim|(, haversaisliH and canteens suspended in the regulation fashion, 
MJiould be made to perform a number of short marches into the adjacent 
country during the summer months, but these future officers would in 
thin nnuMUM'^aln knowledge which would be invaluable, and the posses- 
NJnn of which would enable them to appreciate the amount of labor per- 
formed and discomfort endured by enlisted men when on the march. 

^thor than this, having this kind of knowledge, the more valuable 
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because acqaired by experience, these future officers would know how 
to lighten the burdens of the soldier on the march, and how to make 
him comparatively comfortable in camp. 

PEACTIOAL INSTRUCTION VALUABLE TO CADETS. 

While as a general rule it is true that much of the experience of life 
is acquired by the young officer after he receives his commission and 
enters upon active duty with troops, it is nevertheless a matter of im- 
portance that, pending his course of instruction at the Military Acad- 
emy, he should acquire some practical knowledge of men and things, 
since all that comes to him of this nature during his military minority 
must prove of great value and utility. Discipline requires that the 
enlisted man shall be largely dependent in thought and action upon 
his immediate commanding officer, uo matter what may be the disparity 
between them in age and experience. Therefore whatever instruction 
may be had at the Military Academy calculated to give the cadet an 
insight into the methods of advising and encouraging the enlisted man, 
tends to elevate the service by enhancing the confidence of troops in 
the wisdom, good intent, and personal and military merit of the officers 
under whom they serve. 

In the discussion of this idea, General Philip H. Sheridan remarked 
to the writer of this report: ^^Show me a good captain and I will show 
you a good company. Good companies make good regiments; good 
regiments make good brigades." General Sheridan looked to the proper 
government and care of the enlisted man as the paramount essential in 
bringing troops to the highest order of perfection^ and if the captain 
or commanding officer of the company were lacking in soldierly qual- 
ities, caring little or nothing for the comfort and discipline of the men, 
he knew that the company would fall below the proper standard of 
merit and usefulness. 

REPORT OF THE COMMITTEE. 

Following is the report of the committee on Discipline and Instruc- 
tion, which was unanimously approved by the Board : 

Rooms of the Board of Visitors, 

West Point, K F., June 6, 1891. 
To the Board of Visitors: 

The committee on Discipline and Instraction respectfully submit the following 
report : 

(1) DMcipZtTM.-- Discipline has the first place in the report of your committee, be- 
cause upon its perfection depends all other excellence. If such is its importance, a 
clear definition is essential ; and we must ask, What is discipline f It is such a treatment 
of tbe cadet as is suitable to make him a disciple or follower of the great military 
commanders who have preceded him and won glory and renown for themselves and 
for pur country. 

7998 B V i 
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It iWA'jrfn\tViH\i*;9i ito purposes bj tnuning to act in aceotdanee with r«ka. Hence 
tmr iri'jQiry inrolvai three #iaefttioii«: (1) Wbat are the regnlaliont of this Aeail- 
tfsffjyT CZ) What i» the eharactor of the oflSceiv who adminiater these ivies? .3 
What are the t^nXim of their admlDistration f 

(pf th« re^alatioDs we eao say that they deserve our profound ivspcct, fior they 
are the TtfunXtM of nearly a eentary's experience. They have eonstitnted the ivies of 
i'j9UfUu:i that formed the characters of the ipteat men who have graduated here. 
Tliey have f>eeu adopted by military schools in all onr States, and have indoenced 
Uf a great or Jesn extent the administration of many civil eoll^es. They are now 
ffiore nearly perfect than ever before, because they provide for their own impiove- 
ujefit, Juilicious changes have been made all along their history, whenever experi- 
ence clearly demonstrated the advantages of modifications. 

The aim of these regnlations is to train and develop the cadet's physical, moral, 
and Intel lee tnal nature. They treat his body so as to preserve its health, to develop 
its strength, to increase its power and activity, and to make it capable of such 
audurAtu'Ai as to undergo the great hardships the military service of the conntry 
deuian^U. And bis moral nature receives no less attention. The cadet is required 
tociinsider ^*duty the noblest word in the language." He is trained to ^sdicate 
seUishneHs from his character. 

Hcich is the theory of discipline as seen in the laws of the Academy ; but as laws 
are not practically valuable unless wisely and efficiently administered, we have in- 
ijuire<l into the character and fidelity of the Superintendent, of the professors, aud 
of the instructors. Personal inlerconrse with them, attendance upon their exaiuina- 
tiunif, and inquiry into their methods of instruction satisfy your committee that they 
are thoroughly competent, painstaking, accurate, and faithful, and are fair in all 
their ilealings. While they are firm in the discharge of duty and demand that every 
etidet shall reach the standard required, they are also exceedingly kind in spirit aud 
in manner. They are soldiers and gentlemen, woithy of the imitation of the cadets 
under their charge. It is a wise provision of the regulations that the professors are 
to remain permanently at the Academy; and much will be gained by the school if 
the present Superintendent be kept here many years, for he undoubtedly possesses 
elements of administrative ability — kindness, firmness, tact, and magnetism — that 
arc not easily duplicated ; and the Academy should have the benefit of his character 
and his work for as long a time as practicable. 

The vitality aud virtue of any organism may be accurately judged by its power to 
perpetuate aud reproduce itself. Judging by this standard of self-perpetuation and 
reprcKluctivo power, we see bore the best evidence of the efficiency of the regulations, 
in tho fact that under their method of filling vacancies the Academy is kept supplied 
with such a corps of officers as these we now find here. 

We may further tost the discipline and the officers by inquiring as to the product 
of their work. What is the outcome of all this expenditure of time and money ? In 
answer to this question many schools might single out a few of their graduates who 
have attained eminence ; and cite these as evidence of virtue in their methods. Bat 
this is an unsound argument ; for a few such men can be made by self- application of 
their own native powers. An answer better than this can be given by the United 
States Military Acadomy^oan be given here where tho impress of the regulations 
and the skill and fidelity of the professors are indelibly marked on every cadet — has 
ho beuu here six mouths or four years. 

These officers seem to have in their minds the true conception of a great soldier- 
unselfish, courageous, truthful, accurate, bright, and manly— and out of the rough 
nniterial given them they fashion the man into whose keeping the welfare, happi- 
ness, and safety of the nation may be intrusted. And like Michael Angelo, out of a 
they make an angel. 

00 on the matter of disoipline we conclude: That the rules of the school, con- 
abstract—their aims and methods; that the professors and officers now 
—their oharaoter, scholarship, skill; and fidelity; that the results of the 
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regulations as administered — shown in physical, moral, and mental development of 
the cadet — all deserve the commendation of the Board of Visitors. Onr Government 
and our people are to be congratulated, and they should be encouraged to maintain 
these laws and to support the administration of the Academy. 

2. Instruction, — On the subject of instruction we may say that education is the 
impartation of knowledge in such a way as to give power to hold it, power to use it, 
power to communicate it, power to get other knowledge more easily and more rap- 
idly. Hence two important elements are involved: (1) Knowledge getting; (2) 
|>ower getting. 

Therefore, to judge of theinstruction given here, we must consider the curriculum 
and the methods of teaching. To judge of the curriculum we must be guided, not 
by standards of civil education^ which prepare men for the pursuits of peace, but 
by military standards, which have refereoee to the arts of war. The adverse criti- 
cisms which have sometimes been made on this course of studies are, we think, due 
to looking at it from the civil standpoint, which is a wrong one, and if followed 
would militate against the usefulness of the Academy in its preparation of men for 
the Army. 

We find the course of studies dual iu nature — academic and professional — one part 
intended for mental discipline, and the other part for the practical duties of camp 
and field. Thus there is combined in one school and in one course of 4 years an 
amount of work such as does not obtain in any other institution. Those who criti- 
cise the Academy adversely, fail to consider the herculean task undertaken here 
and the short time allowed for its performance. The day may come in the history of 
the country when two separate institutions shall be given to this work afld more time 
be allowed; or when the academic or fundamental training shall be thrown back 
upon the colleges of the country and this school occupy itself only with such studies 
as pertain to the profession of arms. But that day has not yet come; and until it 
does we must appreciate the amount of work that is done at the Academy and the 
results obtained in the short time allowed. 
In the academic department we find : 

1. An extensive course of pure mathematics. 

2. An extensive course of natural and experimental philosophy. 

3. A full course of chemistry, mineralogy, and geology. 

4. A course of drawing of unusual excellence. 

5. A course of three modem languages, one being English. 

6. A department of history, geography, and ethics. 
In the department of professional education we find : 

1. Extensive courses of civil and military engineering. 

2. Practical and theoretical courses In tactics— infantry, artillery, and cavalry. 

3. Full course of ordnance and gunnery. 

4. Full course of practical inilitary engineering. 

5. A department of law. 

The standard for admission shows that the candidate is taken in and begins his 
course, knowing only arithmetic, English grammar, geography, and United States 
history. How one with such limited preparation can, in four short years, master 
snch courses of general and professional education, is explained only when we con- 
sider the nature of the discipline and the fidelity of the professors. 

But to comprehend fully all the results the characteristic method of military train- 
ing must also be taken into account. Much is said in these modern times as to methods 
of education. Normal schools and colleges are established in all the States to teach 
methods; institutes are held throughout the country for the purpose of diffusing a 
knowledge of methods. But it may be apprehended that the true and logical mean- 
ing of the word '' method '^ has been lost sight of, and the idea involved in the word 
'^ plan'' has been substituted ; for these so-called methods seem in many cases to be 
only plans, and are as if one teacher has his plan of piling sticks of wood and other 
teaoheis have theirs. 
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As we all kaow, there are bat two logical methods of thuaght — the indactive and 
the deductive. When combined in the order named, they make the complete method, 
llie skillful teacher uses these separately or combined, and in such order as bests 
suits the subject to be taught and the pupils to be instructed. The soldier's method, 
of teaching tactics is more nearly perfect than any other ; for the wealth, power, and 
existence of nations depend npon tactical skill ; and this skiU depends on the methods 
and results of tactical education. By analyzing this tactical method, the professors 
in the Military Academy comprehend the model npon which all their departments 
are best formed. What are these elements of tactical instruction f The answer is 
exhibited daily on the drill ground. First, while the recruit is paying strict atten- 
tion, the ofiBcer in his own person takes the position of the soldier or performs a 
movement with as much accuracy as possible, and then describes orally that position 
or movement. Second, the recruit is made to imitate the position or perform the 
movement as it has been represented in the person of the officer. Thus far the thought 
and the work are by the inductive method. The pupil observes carefully, compre- 
hends the facts, and draws in his mind the rule of action. Finally, he is made to exe- 
cute, with many repetitions and under varying circumstances, similar positions and 
movements. This is deductive, and serves to broaden and make permanent in his 
mind the law and the application of the exercise. 

Taken all together the method is complete and perfect, proceeding from the fact to 
the law, and from the law to its application. Every position of the soldier and all 
evolutions of the company and battalion are taught in this thorough manner. The 
result is, that besides learning tactics the cadet has established in his mind the best 
possible haHit of thought ; and this habit of thought makes him practical and 
rational in all departments; and when he comes to be a professor here in any 
branch of education, having been trained in this complete method, it is natural for 
him to use it in the class room ; hence we find the spirit of this method throughout 
the Academy. 

If we consider this method of teaching in its connection with the peculiar disci- 
pline of the school as administered, by these faithful and efficient officers, we have a 
full explanation of the fact that at this Academy so much is learned in so short a 
time, and all is done in such a masterly way. 

Beoommendaiions. — Before concluding this report we make the following recom- 
mendations : 

(1) That the Academic Board shall at the proper time readjust the departments of 
study in such a manner as to give more time to the English language and greater 
attention to its literature. 

(2) That appropriations be made to increase the apparatus so as to equip every de- 
partment fully and enable the professors to reach the minds of their pupils by object 
lessons. 

(3) We recommend that the instructor of the band be given the rank and pay of 
second lieutenant of infantry. 

(4) That the membership of the band be raised to forty, 16 of whom to be in the 
first class and 24 to be in the second class. 

(5) That enlisted men intended for field musicians be placed under the tuition of 
this professor of music for at least one year, so as to secure uniformity in field music 
throughout the Army. 

In conclusion, we would suggest that no better service can be rendered our people 
than to make them acquainted with the superior character of the discipline of the 
United States Military Academy, with the excellence of its officers, with the thor- 
oughness of their work, and with the high moral tone that pervades the entire school. 

J. T. MURFEE, 

Frank A. O'Brien, 
Theodohe S. Peck, 

Cofnmittee, 



ARMAMENT AND EQUIPMENT. 

Committee on Armament and Equipment — Messrs. Theodore S. Peck, Charles F. 
Manderson, and James A. Watmire. 

THE ARTILLERY BRiNCH. 

Every report made by the Board of Visitors for several.years past 
has directed the attention of the authorities to the utter lack of proper 
arms and equipment at the Academy for instruction in field exercises, 
and earnest appeals have been made in these reports for improve- 
ment in this direction. This constant iteration has at last attracted 
attention and has resulted in securing within the last year a battery 
of six 3.2inch steel breech-loading guns. With this exception the 
armament of the Academy consists of a lot of antiquated guns that 
should be sent to a museum of ordnance antiquities or utilized by being 
planted perpendicularly in the earth to the trunnions, to protect the 
grounds against trespass. Many of the guns are so weak that they can 
not be used for purposes of instruction, investigation having demon- 
strated that to fire them would be to endanger the lives of the cadets 
engaged as well as those of the bystanders who might be watching the 
drill. Their use, therefore, has been prudently discontinued, and this 
fact, known to the authorities at Washington through the last two 
reports of the Superintendent and the report of the last Board of 
Visitors, does not seem to have disturbed the serenity that prevails at 
the War Department, nor to have attracted suflBcient attention to gain 
even a passing notice. Colonel Wilson, the Superintendent, in his an- 
nual report for 1889, directed attention to the bursting of one of the 30- 
pounder Parrott guns in April of that year, '* whereby the lives of a 
number of cadets were endangered. Orders have been given," sen- 
tentiously added the Superintendent, 'Hhat the guns of this battery 
shall not be again fired." 

The artillery equipment of the Academy is thus catalogued: 

A battery of seacoast guns, of which the cadets use two 15-inch 
smooth-bore guns, three 8inch rifles (muzzle-loading), and one 13-inch 
(muzzle-loading) smooth-bore mortar. 

A battery of six 30-pounder muzzle-loading rifles (Parrotts). 

A battery of six siege mortars, three 8-inch and three 10-inch. 

One battery of six 3 inch muzzle-loading rifles, used and partially 
equipped as a mounted battery. 

One field battery of six 3inch muzzle-loading rifles. 

03 
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One battery of six 12*poander (Xai^oleon^ «nin& 

One battery of six 3.2-ineh breech-l<\u!ino steel rifles. 

This is a formidable array of gans—on {ia|)er. To the educated sol- 
dier, however, this armanent appears ridicalons in repose and would 
pre.Hent no terrors in action. The mortality from the use of such gaus 
would be greater in their rear than in their front. Except the battery 
of 3.2inch breech-loading steel rifles mounted on steel carnages, which 
was lately supplied, the guns above described are obsolete and many 
of them worthless for purposes of instruction. The old muzzle-loading 
field batteries should be retired Irom active service, used only for firing 
salutes, and replaced by guns similar to those in the field battery re- 
cently supplied. 

In the seacoast battery no two guns are mounted on the same kind 
of carriage, each carriage doubtless representing a different epoch in 
the manufacture of gun-carriages. This might be called a " iK>lyglot 
battery." With such an outfit there can not be any uniformity, effi- 
ciency, or satisfaction in the instruction. Lieutenant Hoskins, the 
senior instructor of artillery tactics, an enthusiastic and accomplished 
officer, said of these carriages that they '^ would be appropriately placed 
if under a case in the Ordnance Museum." The Ordnance Department 
may properly urge that modern guns can not be furnished the Academy 
until money and time can be secured to fabricate them ; but this plea 
will not hold good in the case of this collection of diversified and auti- 
qnated carriages. The ^^ cranes" are as variegated as tiie carriages and 
in strict keeping with them. 

In his report for 1800 Superintendent Wilson complains that ^^ the 
condition of the siege battery is much worse than that of the seacoast 
battery." Following the bursting of one of the guns of this battery 
the Ordnance Department, in October, 1889, condemned the battery 
and replaced it with a battery of 4^-inch rifled guns. In making this 
exchange the Government, having no modern guns of the required 
caliber, the Ordnance Department discovered another miscellaneoas lot 
of antiquated and worn-out guns, and these are now in position at the 
Academy. Having a proper regard for the lives of the young men who 
would be required to work these guns, as well as consideration for the 
safety of the innocent people who are usually attracted by the firing, 
Colonel Wilson called for a history of these engines of double-ended 
destruction, and was informed by the Ordnance Department that it was 
^' unknown." They had been ^' selected as the best of a lot on hand at 
the New York Arsenal, sent there from Washington some years before." 
These gnns were used during the war of the rebellion, to what extent 
can not be ascertained, but it was known that ^^ some gnns of this pat- 
tern ' My burst." 

'it fixed by science and experience to the life of a gun, 
>n8 to use it beyond that limit. These guns have evi- 
1 to that limit, perhaps beyond it. With a full appre- 
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ciation of his responsibility for the. lives of those committed to his 
charge and having no faith in the old West Point tradition that "You 
can't kill a cadet," Golonel Wilson directed that the gans should not 
be fired at drill. 

Until the Government can supply the Academy with modern guns to 
take the place of the antiquities now in position in the seacoast and 
siege batteries, we recommend that these two worse than useless bat- 
teries be dismantled, and that wooden guns, fashioned after the latest 
approved models and furnished with modern carriages and cranes, be 
mounted in their stead. Such a course would not avert the ridicule to 
which the Onited States is now justly subjected by maintaining obso- 
lete armament in these two batteries for the instruction of future officers 
of its Army, but it would furnish evidence that our military men are 
cognizant of the fact that progress has been made in the fabrication of 
great guns and that they fully appreciate the importance and value of 
the improvements. In addition to this, wooden models of modern 
fashion would at least give the cadets an idea of the kind of guns likely 
to be used in warfare and of the methods employed in serving them. 

MAXIM AND HOTCHKISS GUNS. 

We recommend that a Maxim machine gun and a Hotchkiss rapid- 
fire gun be provided. Both these guns are now generally used in the 
armies of Europe. It is estimated that the sum of $5,000 would pro- 
cure one each of these guns complete with a supply of ammunition for 
target practice. The Government should certainly furnish the Military 
Academy with at least one each of these modern guns. Capt. Henry 
Metcalf, of the Ordnance Department, instructor of ordnance and gun- 
nery, thus describes these two guns : 

The Maxim is a gan of American invention, made in Elngland for want of a market 
' here and capable of firing automatically at the rate of eleven shots a second. It 
> nses musket ammunition. Once discharged by the trigger it continues as long as 
the ammnnition chest is filled^ so that the gunner can play it like a hose. It has many 
great ballistic and tactical advantages and promises to supplant entirely the famous 
Gatling gun. I consider it the most important invention in firearms within the last 
20 years. This at the present rate of progress means a good deal. 

The other gun, the Hotchkiss rapid-fire gun, is a cannon varying from 1 to 33 
pounder caliber, whicb uses ammunition like that employed in small arms, but of 
enormous size. The largest cartridge shells are about 4 feet long. It can be fired 
by hand at the rate of from twenty-five to ten rounds per minute, the rapidity in 
this case depending mainly upon the use of the peculiar ammnnition. This gun, also 
an American invention, made, for the same reasons as the Maxim, in a foreign country, 
has almost revolutionized the constmctiou of a large class of foreign fleets. It is 
eminently adapted to the transformation of a mercantile marine, and in the event of 
a foreign war would have an important part to play both on shore and afloat. 

NEED OF AN ARTILLERY DETACHMENT. 

We recommend that a body of artillery soldiers sufficient in number 
to serve the light battery, detailed from the Army or enlisted for the 
purpose, preferably the latter, be assigned to the Academy. There are 
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Tlllfl DAVALRY BRANCH. 

'riiM (InllnhMioy III Uio cavalry branch of the tactical department is 

nut NO NorloiiH nor mo dlHorodltablc as in the artillery, but is sufficiently 

olivlniiM UN (o (ItMniuid oarly correction. Asia thecase of the artillery, 

I tin Hnporlnlondont of (ho Aoadomy and former Boards of Visitors have 

ho* Hnvoral ,V(MvrH rr^nhirly directed attention to this matter. Nothing 

eiui he ndded to what huH been urged by our ))redece8sors calculated 

(o uive giiuvler weight to the iniportanee and urgent necessity of sup- 

iklytn^ the Aeiuleniy with a suHleient number of horses to meet the re- 

^^nnMUH of botii euvulry and artillery instruction. The stud of the 

l^Muy eonnlHtM wf about eighty horses. These are purchased pri- 

eavalry oxeivivseS) but are used as draft animals also. 
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This double service destroys the horses for eflBcieucy in either branch, 
and seriously interferes with instruction in both. Horses shonld be 
purchasM and kept for the exclusive use of the artillery teams, so that 
those for the cavalry could be brought to and maintained at a high 
state of training for riding and for all mounted exercises and drills. 
About fifty additional horses would be sufficient to do this. The 
original expenditure necessary would be comparatively small. The 
resulting advantages to the Academy and the Army would be beyond 
all proportion to the outlay. Two years ago Capt. J. H. Dorst, of the 
Fourth United States Cavalry, then senior instructor in cavalry tactics, 
in directing attention to this matter, said: 

The cavalry brancli of the Army has been making rapid improYements recently in 
the methods of instraotion, and more improvements are certain to come. In one 
respect they will be based on much higher training of the horse. Instead of using 
him merely as a means of transportation, he will be taught to be far more docile and 
obedient to the rider, when ridden either alone or in ranks. The higher the training 
of the horse as a saddle animal, the more and more does h^ become unfit for draft 
purposes, and the more are his usefulness and docility as a saddle horse impaired by 
using him for draft. The instruction here should at least be kept abrpast of that in 
the service, but if no change is made the instruction in the service will soon surpass 
that at West Point. Orders have already been issued from the War Department, 
reducing the maximum limit of age for cavalry recruits to thirty years, and there 
is hardly a lloubt that in time it will be reduced still more, so as to enlist only men 
young dnouffh to learn riding readily. In the school of the trooper and riding-hall 
exercises, the cadets surpass any soldiers in the Army, but with the concentration of 
troops at large and permanent posts, gymnasiums, and riding schools will be estab- 
lished, and, with limited time for instruction allowed here, it may be more difficult 
for the cadets to maintain their superiority. The average troop of cavalry can now 
drill much better in the school of the company than the cadets, for the latter have 
oiily three days in the week, during the month of April in each year, for such drill, 
and th^t drill is practiced under difficulties, for on the same days the horses are used 
for artillery drill in the afternoon. 

In April, 1888, writing upon the same subject, Captain Dorst said : 

Forty-eight horses are required for the artillery teams, and among eighty horses 
nere there is always more or less difficulty in finding forty-eight that will work 
together, while some nervous and spirited ones are uusafe to work in harness at all. 
By using the horses alternately for draft and saddle purposes they become unfit for 
the latter. As an example, upon commencing cavalry drill with the first class last 
September I was astonished to see how restive, nervous and disobedient the horses 
were, and could not account for it. They had been used at light-battery drill in August. 
By the end of September they became tolerably quiet, but in October the battery drill 
was resumed. I saw the horses made to throw themselves into the collars ; charge at 
speed across the plains; then made to hold back suddenly, while their mouths were 
sawed to bring them to a halt. As a consequence the mouth that had been made 
sensitive by delicate handling and quiet treatment was spoiled; an even, quiet gait 
was replaced by a dancing, unsteady one ; nervousness and fretfulness returned, and 
some horses would seize every opportunity to try to run away. The result of the 
drilling was not at all satisfactory. It was impossible to obtain the precision and 
accuracy I have often observed in troops of cavalry with poorer riders and less int»el- 
ligent men, and it was unsafe to attempt charging by platoon. If cavalry drill on 
the plain is intended to instruct the cadet>s to perform drill maneuvers properly, its 
object can never be fully accomplished while the horses are used for artillery drill. 
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If it in inUrnded merely as « riding exercifle, tbe cadets might n«aily as well be taken 
Uf ridtt aloii^ tb« road. Tbe result of tbe drill is iDJarioas in some respects, as it 
gives the cadets a faiHe notion of what a cavalry drill oogbt to be. Begslarly year 
after year^ at the gradoatiug ride^ tbe cadets are ordered to charge across the plain, 
anil regularly do they go to pieces before they have charged twenty yards. They 
and others look npon it as perfectly natural and proper. It was not till I had 
lieen in tbe service eeveral years that I knew that a caTalry troop conld charge in 
line for a hundred yards or more and then be brought back to a slow gait without a 
single horse liolting and with comparatively little disorder. And I have even 
known officers of longer service than mine to express surprise that a battalion of fonr 
troops of cavalry should move at a trot with no horse galloping nor cantering. 
Their UU&h of cavalry movements were formed at West Point. 

Tbif> testimoDy of Captain Dorst, wbose experience at the Academy 
M inMtructor in cavalry tactics, and whose extended and varied service 
in the field with mounted troops make him a thoroughly competent and 
hip[hly intelligent authority, should be sufficient to convince Congress 
and the War Department that the public interests require an immediate 
compliance with the. needs which. he sets forth. Testimony as strong 
and as i>ositive as that of Captain Dorst might be added, but this woald 
be merely cumulative. We deem it pertinent, however, in this connec- 
tion to refer to the views of Lieutenant Hoskins, of the Third United 
HtatcH Artillery, the present senior instructor of artillery tactics at the 
Academy. In answering certain interrogatories from the Sd{>erintend- 
ont as to the artillery equipment of the Academy and what was deemed 
iiei^SHary to add to its efficiency, Lieutenant Hoskins, under date of 
•June 0, 1880, wrote as follows on the point now under discussion : 

The hornm are ptirchaned exclnsively with a view to their suitability for cavalry 
piirpoNf'H Aiul for 11)0 (greater part of each year serve as such. For such service they 
are Niib|»ct»d to a system of training which unfits them for work in harness, and 
thitlr iiMd In artillery drills undoes all efforts expended to render them efficienlwas cav- 
ftlry horNCM. The variety of uses to which they are put and the number of inexpe- 
rlniuuMl perNoiiM to whoso handling they are subjected disables many of them/ and it 
friiqiMntt/ly happoim that the quartermaster has to be applied to for horses sufficient 
to properly horse the battery. A battery so constituted (a mere makeshift) cau never 
Im an eniuioiit incanit of instruction. For this the personnel, horses, and material 
iiiiiMt bu diMtinct, and entirely under the administration of the instructor. Men and 
horMim nniNt bo thoroughly trained and educated before the point at which the in- 
Mtniof ioti of cailots can begin is reached. For this reason much time is lost, and the 
mmntm for drill pasNOH without any satisfactory progress having been made in the in- 
Mtruotlon of the cadet. 

BITS, BRIDLES, AND SADDLE CLOTHS. 

Attontlon Is direotod to what is said by Captain Craig, the present 
Ht^nlor InHtrucitor in cavalry tactics, touching the supply of bits and sad- 
dle blankets. The Ordnance Department limits its supply of bits to 
two hI/oh, The eiVeot of this limitation is that instead of adjusting a 
""^ to the month of the horse, the horse must adjust his mouth to the 
)f the bit. This policy saves the Ordnance Department the trouble 
few uiore sizes of bits to its list of articles furnished mounted 
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troops, bat it entails snifering upon the horses and consequent demor- 
alization to their riders and drivers. The committee by whom this sub- 
ject was inquired into very correctly say, in their report, that, "as the 
sizes of horses' mouths vary as much as the sizes of men's feet, there 
should be more variation in the bit so as better to accommodate the 
horse." This seems to be one of those things so plainly necessary and 
so easily accomplished, that we trust the proper authority at the War 
Department will at once take steps to supply hereafter, not alone the 
Military Academy, but the mounted service of the entire Army with 
bits so varied in size as to save the public horses from the torture of a 
misfit. We also direct attention to what Gaptain Craig says about fur- 
nishiqg saddle cloths for the cadet troop. 

APPEAL FOR THE TROOP AND THE BATTERY. 

The Corps of Cadets as a battalion of infantry represents the highest 
condition of perfection to which that branch of the military service is 
capable of being carried. The Board believes that the same condition 
of perfection should be found in the cadet troop and the cadet light 
battery. Each should be a type and model for the imitation and emula- 
tion of the forces of the regular Army and the National Guard. That 
they are not so is largely chargeable to the neglect of Congress and 
the indifference of the War Department. Failure to supply modern 
guns, a sufficient number of horses for cavalry and artillery exercises, 
proper bits and bridles, suitable saddle cloths and other paraphernalia 
so essential to the promotion of the efficiency and the esprit of a mili- 
tary organization, and especially such a corps as we have at West Point, 
are the only obstacles to making the United States Corps of Cadets the 
finest and best trained body of soldiers in the world, and the United 
States Military Academy the model institution of its class. *' We have 
but one cadet school," said the Board of Visitors for 1889, " and that 
ought to be as perfect in equipment as is the best in the world. For- 
eign visitors from every land see our school at West Point, and since 
we have scarcely a visible army our visitors shape their estimate from 
what they see at the Military Academy. We know that some officers 
at the Point maneuver at times to avoid showing the riding gallery 
and the horses, lest visitors go home to pronounce it all an American 
cavalry joke. Teachers and cadet riders like those we have seen deserve 
better surroundings and worthier belongings." 

We are confident that this expresses the sentiment of the American 
people in reference to the Military Academy. No extravagance should 
be tolerated at this institution, but nothing should be withheld which 
is needed to make it creditable to the Government and the people. 
Until the cavalry and artillery departments are supplied with equip- 
ments so much needed by them, foreign visitors, of whom we will have 
an unusually large number the coming two years, are very likely to 
regard these departments as " an American cavalry joke." 
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^* There is no reason,** said C^apt^tin Dorst, in one of the |Ki|)er8 ftt>ni 
which we haTe made quotations in connection with this particular sab- 
ject, *^ why a company of moonted cadets onght not to approximate as 
closely to a model troop of cavalry in drill, appearance^ and neatness 
as a company of dismounted cadets does to a model coonpany of in- 
fantry. £very horse should be so well i^roomed that when he is brought 
into the halt his coat would fairly shine: bits ami metal work should 
be kept bright ; saddles and straps should be highly polished, and all 
the appointments of the stable and riding-hall should be consistent 
with the habits of order and neatness that are imposed upon the cadets 
as members of the infantry battalion organization of the corps.'^ What 
is here so well said by Captain Dorst about the cavalry applies with 
equal force to the artillery. 

BEPOBT OF THE COlOaTTEE. 

Following is the report of the Committee on Armament and Equip- 
ment, and the letter of the Senior Instructor of Cavalry Tactics: 

Rooms of the Board of Yisitoks, 

We9t PomU y. T., Jmme 9, 1891. 
To ike Board of Vint&n: 

The CoiDiDittee on Annameiit and Eqoipment respect fully reports that it bas care- 
folly investigated the subjects properly coming within the classification assigned to 
it, its labors in that direction having been greatly facilitated by Colonel Wilson, 
Superintendent of the Academy; Captain Metcalfe, Instructor of Ordnance and 
Gunnery ; Captain Craif^, of the cavalry, and other oflQcers whose duties bring them 
into relations with the armament and equipment of the post. 

It has been the observation of several previous Boards of Visitors that the horses 
nse<l by the cadets in cavalry drill and at the riding hall should not be used in the 
artillery drill. We agree with this suggestion. The reason is obvious to any one at 
all familiar with horses. It is impossible to make a good saddle horse of an animal 
that is worked in harness much. The cavalry horses must learn to yield readily to 
the rein and the bit; to nnderstand the bugle calls; to respond to the spur; to dress 
in the ranks, and in many ways he becomes a very intelligent machine, requiring deli- 
cacy and sensitiveness to sound and touch. The artillery horse, on the other hand, 
is so fettered by his harness and the burden he draws, id so hardened in the mouth 
by the rough drill in the battery, and the surroundings are so entirely different from 
those under the saddle, that he becomes a different machine. In fact, the absurdity 
of making a horse serve in both capacities is so transparent that it seems a waste of 
time to offer an argument against it. 

In a public institution devoted to the training of military officers there should 
certainly be no sacrifice of efficiency for the sake of a small economy of this kind. 
The field battery will require about fifty horses. These could be taken from those 
now on hand, and in future purchases the best material for cavalry horses could be 
obtaineil* 

We think the cndets should drill on [horseback with the carbine, and also in the 
skirmiMh drill on horneback. 

There is in use an exc/cllent battery of 3.2-incb field-guns (steel), recently obtained. 

Tliey are in good condition and afford good material for the instruction of the caiUts. 

Kilt they are the only modern gnns, and the only guns at all fit for such purpose. 

her similar battery in needled at once. In this connection we call attention to 



i 
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tho last annaal report of the Saperintendent of the Academy/ in which he says (at 

pafTQ 7) : 

*' Daring the short period allowed each year for field-artillery drill, instrnction as 
cannoneers most be given at the same time to both the third and fonrth classes, 
aggregating usually about 150 men. One battery is used for light artillery, the other 
for foot artillery. At present, in order to keep np the drills, one class must use the 
old 3-inch muzzle-loading guns, while the other is being instructed with the new 3.2- 
inch breech-loader. I earnestly recommend that another battery of the 3.2-inch 
guns be furnished for this post at the earliest practicable day." 

In addition to this new battery there should be also a detachment of artillerymen, 
consisting of two sergeants, two corporals, one blacksmith, and farrier, one trump- 
eter, and twenty-four privates. Quarters for these men can be arranged for in the 
new cavalry barracks now under construction, and room can be found for the horses 
in the present stables, with some miner improvements, which will involye but little 
expense. 

We have already stated that except the new battery mentioned above there are no 
serviceable guns. In this we are fully sustained by the Superintendent and Lieuten- 
ant Hoskins, the instructor in artillery tactics. The former, in his annual report, 
quotes the latter with approval as follows : 

*' Lieutenant Hoskins very properly complains of the carriages used in the seacoast 
battery and the guns of the siege battery. The former he describes as follows : 

*' ' At the seacoast battery the cadets use three 8-inch muzzle-loading rifles (con- 
verted 10-inch smoothbore Rodman guns), two 15-inch smoothbore Rodman guns, 
and one 13-inch mortar. 

** * No two pieces of this battery are mounted on carriages of the same pattern, which 
fact renders a uniform system of instruction impossible. 

'' 'For effective work here guns of the same class should be mounted upon modern 
carnages, aniform in construction.' 

<<I cordially concur in the views of Lieutenant Hoskins. It is high time that this 
important military institution, which annually turns out from 50 to 65 young officers, 
should be equipped with everything incident to a modern armament." 

And then the Superintendent adds : 

** The condition of the siege battery is much worse than that of the seacoast bat- 
tery. During the past few years three gnus have burst at this battery, as follows : 
April 25, 1876, a 4^inch rifled gun burst at the one huudred and sixty-second round ; 
July 16, 1881, a 30-pounder Parrott gun burst at the two hundred and twenty-second 
round j April 11, 1889, a 30-pounder Parrott gun burst at the three huudred and 
twenty -second round. 

''Fortunately no cadets were struck by the fragments, although there were some 
narrow escapes, and in some instances the drums of the ears were more or less injured. 
After the last explosion the battery of 30-pounder Parrott guns was condemned, and 
the Ordnance Department, in October, 1889, supplied another battery of old 4^-inch 
rifled guns. 

" Upon calling for the history of these guns I was informed that it was unknown, 
bat that they had been selected as the best oi a lot on hand at the New York Arsenal, 
sent there from the Washington Arsenal some years before. I was further informed 
that acme guns of this pattern had recently burst. An examination of the guns 
showed that one of them was made in 1861 and the others in 1863, and they evi- 
dently had been used during the war of the rebellion. 

** By authority of the Secretary of War I directed that the guns should not be 
fired at drill, as I believed it would be absolutely criminal on my part to endanger 
nnnecessarily the lives of cadets by practicing with these old and obsolete pieces, 
I earnestly recommend that new 5-inch breech-loading steel guns be furnished for 
this battery at tho earliest practicable moment." 
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W« e(MM:ar in the fbref^ng re « — imc Ddauiom^ We also ifynafnit tbe puchase 
of a Maxim ;;ab. 

We artf' avar«; tLat heretofore the GoremiBCfit has not heen in a position to famish 
NDMwIern iparA% bat now that anch are beinj^ manaCietared wefiKl eoofident the first 
imue^ will be srjpplied to thit poet, theiebj allowing the cadeta the fint opportnuity 
U9 \r*vf'j(nutt t\if>rofiii;Uly familiar with the most improved ordnance and eqnipmeots. 

Oar att«otioa kan been directed to the Cfict that bat two sizes of the bridle bit used 
bjr tli« eaglets for the esTalrj horses have been famished. As the sixes of the horses 
m^^oths rary as much as the sizes of the men's feet, there should be more Tariationin 
iht! bit so as to better accommodate the horses. In this connection we approTS the 
recommen<lations of Captain Craig, as shown by the accompanying letter, and also 
as to ttie gray saddlecloths. 

The muior asHiHtant instructor of ordnance and gnnner^' is the only officer of cor- 
riM|i<ifidirjg rank at the Academy who is not allowed extra pay. As the detail of a 
li#;iii<;narit for this service increases the cost of liying, we recommend that such officer 
TMA-ASt; captain's pay (the same as others on similar duty) as a means of inyiting the 
\H'Mi talent to this work. 

Uespectfully submitted. 

Thkodork S. Peck. 
Chas. F. Mandkrson. 
James A. Waymihk. 



LETTER OF CAPT. L. A. CRAIG. 

West Point, N. Y., June 5, 1891. 
Hfli: In reply to the verbal iaqairies of members of the committee, I have the 
honor to Mtate that hor808, horse equipments, and small arms used for tbe instruction 
of ombHs in riding and cavalry exercise are satisfactory. It is desirable to gradually 
obtain if pOHHible a higher grade of horses to be used exclusively for cavalry par- 
poHeM, an niounts for the first class, as the alternate employment in the troop and 
light battery makes it difficult to keep the horses in training for either service. 

Tlilrty-rtvo young horses have been received here recently and will giveanunusnal 
opportunity for Instruction in the very important subject of proper bitting. With 
this Idea In view I have asked the appropriation of a small sum ($120). for the pur- 
ohaNU of a few assorted bits to replace the regulation bit during the period of instruc- 
tlouN, the latter being heavy and severe for a young horse and the sizes not suffi- 
oltMitly varied. 

The appraraneo of the horse equipments has always been the subject of much un- 
favorable (UHUinetit by visitora to the Academy. The Chief of Ordnance of the Army 
very kindly furnlHlied gray canvas saddlecloth last winter, and, by careful attdntion 
to polUltlng the leather of the sikldles and bridles and the brass parts, a decided im- 
piovotneut has boiMi nuidu. The saddlecloths are not of a suitable material to be 
durablo, howoveri and I have recommended an appropriation of $500 for the purchase 
of 100 mublloolotlm of strong material similar in color to the cadet uniforms, which 
with ortllnary eaht will last for years and add greatly to the neatness and uniformity 
of the oailot troop. 

Vory roNpootfully, your obodiout servant, 

L. A. Craig, 
Coptoia Sixth CavaWjf, U. S, Army^ 
Senior A99\9tamt Imstrmctar Cavalry Tactics, 
KhMu T. M. Pwrn. 

CAiiO'mtiH \\f' (\mmillp%^ an Armi^ment and EqHi^mcHt of the Board ^ Vieitors. 
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Heaih^uartbrs U. S. Corps Cadkts, 

West Paint, N, F., June 8, 1891. 
Respectfully forwarded through headquarters U. S. Military Academy. Approved. 

H. S. Hawkins, 
Lieutenant-Colonelf Commandant Cadets. 

Headquartkrs U. S. Military Academy, 

West Paint, N, F., June 8, 1891. 

Respectfully transmitted to Gren. T. S. Peck, member Board of Visitors. 
By order of Colonel Wilson. 

J. M. Carson, Jr., 
Second Lieutenant Fifth Cavalry, Adjutant, 



BUILDINGS AND GROUNDS. 

Committee an Buildings and Grounds. — Messrs. David W. Payne, Saml. W. T. 
Lanhann, and Robert O. Fuller. 

BUILDINGS IN OOUESB OP ERECTION. 

Daring the past few years Congress lias been fairly liberal in its ap- 
propriations for the buildings and grounds of the Academy. For a 
number of years, however, prior and subsequent to the war of the re- 
bellion, very little was done in this direction, and this failure to sap- 
ply the buildings demanded from time to time by the natural increase 
of the institution, and to take the place of old buildings made incon- 
venient, uncomfortable, and almost useless by time and the growth of 
the Academy, resulted in a general running down in these essential re- 
quirements. When the buildings now in course of erection are com- 
pleted the Academy will be housed with comfort; yet much remains to 
be done in this direction to place it abreast of the leading colleges in 
the way of buildings. 

The new gymnasium is nearly completed and will be prepared for 
occupation during the current or early in the coming year. The gym- 
nasium of the past was a discredit to the Government. Now that a 
handsome and commodious building has been erected it is hoped that 
Congress will provide for a thoroughly equipped gymnasium, and make 
this department at West Point worthy of this national school. 

Upon the close of the academic year operations were at once began 
on the academic building, and that old edifice was removed to make 
room for the new building to be erected on its site. The erection of this 
building should be pushed to completion at the earliest day practicable. 

The cavalry barracks and the hospital for enlisted men, authorized 
at the first session of the last Congress, are in course of construc- 
tion. The two sets of quarters for enlisted men, authorized at the same 
session, will be completed this year. The house erected for the use of 
the band will also be completed and ready for occupation this year. 

QUARTERS FOR ENLISTED MEN. 

At the last session of Congress an appropriation of $24,000 was 

made ^^ for twenty sets of quarters for enlisted men and their families." 

rrk^cA twenty sets are in addition to the ten sets authorized in 1889 

red to in the preceding paragraph. With these additions the 

Rtiii be deficient in proper qus^rtera for tbe oulisted mw. 
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T:\ie>Tft aift ftt the north end of the post a lot of shanties which have 
baah ocevvpted for years by the enlisted men. These are a discredit to 
the Government and a constant menace to the laundry and quarter- 
zffsstefB storehoase, with all the valuable machinery contained in the 
former and the various valuable stores contained in the latter. No 
///Z7e should be lost in replacing these shanties with brick buildings. 
This should be done as a measure of economy, even if no consideration 
be g^iven the enlisted men and their families. Previous Boards of Vis- 
itors have directed attention to these so-called ''houses "of American 
soldiers at the only military school supported by the Government. One 
Board designated them " tumble-down fever-pens.'' Such houses as 
these would be discreditable to the Government if found on the fron- 
tier. They are a positive disgrace at West Point. 

In this connection the Board suggests that regulations should be 
established to limit the number of married men in the several detach- 
ments of enlisted men and those known as "Army service men in the 
quartermaster's department." It has been stated that the number of 
women and children constituting the families of the enlisted men 
largely outnumber the Corps of Cadets, the officers of the Academy 
and their families, and the entire strength of what may be termed the 
garrison of West Point. It seems to the Board that the proportion of 
married enlisted men now at West Point is too large. 

QUARTERS FOR JUNIOR OFFICERS. 

Additional houses for the use of junior officers on duty at the 
academy are urgently needed. There seems to be a sufficient num- 
ber of large houses for the occupation of the professors and officers of 
higher rank, but many of those occupied by the lieutenants are old, 
patched-up structures, badly arranged and destitute of proper con- 
veniences. In many of these houses two or more married officers are 
located. At the last session of Congress $20,000 was appropriated 
" for two or more sets of officers' quarters." This appropriation should 
be sufficient to erect four houses in sets of two. When completed a 
certain measure of relief will be afforded by the additional accommoda- 
tions thus provided, but there will still be a lack of small houses for 
the accommodation of the junior officers. The old frame houses at the 
lower end of the post used for officers' quarters should be removed and 
plain brick buildings erected in their place. 

QUARTERS FOR BACHELOR OFFICERS. 

We believe that the comfort of the officers on duty at West Point 
woald be promoted by the erection of a large building for the exclusive 
use of bachelor officers, the rooms of which should be arranged in sets 
on the plan of the large "flats" found in the principal cities, and in a 
manner to supply single men with ample space and proper conven- 
iences. The present domiciliary accommodations are so far below what 
7998 B V 5 
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is absolately demanded for personal comfort that, in addition to being 
crowded into small and incommodious houses, rooms in the cadet bar- 
racks are ased for qnartering officers, the number of rooms now occa- 
pied for this purpose, including those occupied by the dentist, being 
about 30. 

Grant Hall, erected as %mes8 hall for cadets in 1850, is also par- 
tially occupied by officers, the north end being used as a domicile aud 
the south end by the officers' mess. The erection of such a building as 
is here suggested for the use of bachelor officers would furnish all 
needed accommodations for this class and supply them with apart- 
ments which would be commodious, comfortable, and agreeable. The 
erection of such a building would also enable the married officers to 
obtain sufficient room in which to make their families comfortable during 
the four years residence at West Point. A ^' flat " large enough to ac- 
commodate twelve or fifteen bachelors, with a suite of rooms for each, 
could be erected for a sum about equal to that appropriated by the last 
Congress for quarters which will not furnish the regulation accommo- 
dations for more than six officers. 

REPAIRS FOR GRANT HALL. 

The floor of the cadet dining room in Grant Hall should be replaced 
with marble tiles. The tramping of nearly 300 men three times every- 
day on a wooden floor requires that a great deal of scrobbing shall be 
done. This frequent cleansing results in e]?halation8 that are unpleasant 
to the highest degree in a dining room. Substitution of stone for wood 
would not only remove this unpleasant and objectionable odor, but 
would be the means of saving money. The wooden floor has to be 
renewed at certain intervals of time, whereas a tile floor would stand 
for many years. We recommend an appropriation for this purpose. 

CADET SINKP AND PUBLIC LATRINES. 

A movement should be made at an early day looking to the removal 
of the building in which are located the cadet sinks and the erection of 
a building for this purpose at a less prominent point than is now 
occupied. . These sinks are in a stone building south of the barracks, 
distant about 200 feet, and on the edge of the area used for most of the 
cadet formations. In stormy weather great discomfort is experienced 
in going to and returning from this building, and much time is lost by 
the great distance traveled. The present location will be still more 
objectionable when the new academic building is completed as the end 
of that building will be within a few feet of the sinks. It has been 
suggested that the basement of the cadi^t barracks could be used for 
this purpose without detriment to health, as the improvements made 
in ])hunbing and drainage are such as to render this change advisable. 

Attention is directed to the absence of any latrines and closets for 
use of temporary visitors to West Point. This has been a subject 
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of commeut by many preceding Boards, and recommendations have 
hem made for supplying such accommodations. Public decency and 
the preservation of the grounds from defilement, as well as considera- 
twn for the numerous visitors attracted to West Point during the sum- 
mer months, appeal for the immediate erection of such buildings as 
iFonld secure the purposes referred to. We recommend a' specific 
appropriation for this purpose. 

m 

NECESSITY FOB ELECTRIC LIGHT. 

We earnestly renew the recommendation made by former Boards of 
Visitors for the introduction of the electric light. It has been clearly 
demonstrated that the use of gas as furnished at the Academy is in- 
jurious to the eyesight of the cadets. The gas works are not large 
enough for present requirements, and their capacity will be materially 
reduced when the new buildings now in course of construction are 
completed. Lieut. George L. Anderson, of the First Artillery, who in- 
vestigated this subject in 1889 and submitted plans for lighting the 
cadet barracks with electricity, in speaking of the inadequacy of the 
gas works to meet the demand made upon them said : 

Although ran to their full capacity, the single gasometer is nearly exhausted at 
11 p. m. daring a great part of the year. In winter a certain number of lights on 
the streets are often turned off to preserve the supply. The stoppage of a main at 
any time, or other accident sufficiently serious to interrupt the manufacture for a 
few hours, would cut short the amount nightly consumed and leave the whole or a 
portion of the place in darkness. That no inconvenience, due to some slight cause, 
has occurred witbin the past tbree or four years has been owing to good fortune 
rather than to the excellent management of the works. 

The Board sincerely hopes that this matter of furnishing good light 
for the use of cadets while pursuing their studies will receive prompt 
and favorable consideration from Congress, The reports of the med- 
ical officers for the past few years show a steady increase in the number 
of cases of treatment for the eyes. Quite a large nuinber of this years' 
graduating class, more than one fourth, were found not to have the 
full requirements as to vision, and in every instance this deficiency was 
attributed to the insufficiency of the light furnished. In directing 
attention to this matter the Board of Visitors for 1889 very pertinently 
said : 

The eyes of wbole generations of officers of the Army are concerned in this vital 
issae. A student's eyes are not replaceable like his boots or interchangeable like 
an ofilcer's weapons. The long periods of darkness in winter in our latitude compel 
prolonged study, and tbe priceless sight, which is tested so carefully when the cadet 
enters the \cademy, is apt to be injured through want of better illumination pur- 
chasable by a few dollars from the Government, which so recently ordered the ocular 
tests. 

Liieutenant Anderson in the report above referred to made an esti- 
mate of the cost for introducing the electric light in the cadet barracks 
and submitted plans and drawings for this purpose. The cost for light- 
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iog the barracks was placed by Lientenant Anderson at $9,540. His 
report will be foond in the report of the Board of Visitors for 1889, 
page 23. It is unnecessary to insert it in this report, bat we reproduce 
the following paragraphs : 

Cadet barrackB use one-third of all the gas coD»nmed at the poet. The barracks 
and mess hall together take fonr* tenths. An electric-light installation would, of 
conne. relieTe the present gas plant to this extent. Other connderations relating to 
the sobject are : 

(1) The incandescent lamp consnnies no air, it does not heat, and it is steadier, 
safer, and cleaner than gas. The d-foot gaa-bamer in each cadet room, 22 by 15 by 
10 feet, vitiates about 640 cubic feet of air per honr. It consumes as much good air 
as eight persons and produces twenty times more heat than the electric lamp. The 
heat of gas-burners is alleged to be the cause of much headache in the corps. 

(2) Complaints of soreness of eyes are made by about a dozen cadets every three 
months. Out of an average of 285 cadets 2S with eye affections consulted the pos^ 
surgeon with regard to them during the three months ending January 31, 1887. 
They are using the argand burner and the best (piality of gas, so that improvement 
may be sought in the direction of another kind of lamp. Owing to the position 
which may be given it, a 16-candle incandescent light will throw a stronger and 
steadier light upon a table than an upright gas jet of the same power. 

(3) A small electric lamp will probably always be maintained, as at the present 
time, for lighting the riding hall, and for famishing electricity to the departments 
for experimenting purposes. The proposed system can also be readily extended to 
the library, which is now heated by steam, if it is sought to diminish in this way 
the chances of loss by fire of a building which is not fire-proof and which contains 
the most valuable collection of military books and papers in the country. 

Considering that the gas works will have to be enlarged in order to 
meet present requirements, we believe it would be better, from every 
point of view, to allow the gas works to remain as they are and to put 
in an electric plant adapted to supplying light to all the departments 
of the Academy, and which may be so extended as to meet future re- 
quirements. An estimate for such a plant, together with ])lans and de- 
tails, was submitted to the Superintendent last year by Lieut. John 
Millis of the Engineer Corps, a well known expert in electricity. This 
report is herewith appended : 

United States General Light-House Depot, 
Office of U. S. Light-House Engineer, Third District, 

Tompkinsvillef N. F., May 31, 1890. 

Sir: In compliance with your request, I have the honor to submit the following 
outline plan, estimates, and specifications for an electric light and power-plant for 
the U. 8. Military Academy at West Point, N. Y. 

The plan proposed contemplates a system of electric lighting which, while hemg 
adapted to the peculiar conditions now existing, will readily admit of extension as 
future needs may require ; which will eventually, if not at first established, replace 
all other methods of illumination in the Academy buildings and grounds, and which 
will also, as a secoudary consideration, be adapted to such requirements for the dis- 
tribution of power ns now exist or may arise in the future. 

With the above objects in view, the estimates comprise, first, a complete system of 
electric lamps for cadet barracks and other buildings of the Academy where artificial 
Mghts are used, including the academic building, the cadet mess-hall, the library, the 

lapel, the oodct hospital, the riding hall, the gymnasium, the observatory, and the 

kth room, sinks, etc. 
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There ate also included electric lamps for the soldiers* barracks, qaarters, reading 
and amuBement rooms, and soldiers' hosiiital; for the officers' mess-hall and qaarters, 
^7 the quarters of civil employes, for the hotel and headquarters building, for the 
various shops, storehouses, guard houses, laundries, stables, etc., and for lighting the 
tbe Academy-grounds and the cadet camp. 

The electric plant necessary to operate Huoh a system of lights would, in addition, 
furnish a very advantageous and economical method of distributing mechanical power 
6y means of electric motors to the various workshops, laboratories, etc., where steam 
engines or other meters are now employed or where power may be eventually re- 
quired. 

The first cousiderations are of course the advantages and the adaptability of the 
proposed system to the requirements of the cadets and to what may be termed tho 
Academy proper. Of the Importance to the Corps of Cadets — a selected class of stu- 
dents undergoing training and instruction for the military profession — of the most 
perfect known method of artificial illumination little need be said, particularly when 
it is remembered that a greater portion of the study which the exacting course of the 
Academy requires must be done by artificial light, and that, notwithstanding the 
rigid examinations regarding eye-sight to which candidates for admission are sub- 
jected, failures in the course which are directly attributable to impaired vision are 
not infrequent. It is now generally conceded that the incandescent lamp is the most 
perfect known device for interior illumination and particularly for purposes of reading 
and study. Its great superiority over gas, oil, or other lamps as regards safety from 
fire, the favorable color of the light, and particularly its freedom from heat and un- 
healthy products of combustion, are now too well known to require detailed explana- 
tion here. 

Singe the majority of the lamps to be established are for interior illumination, the 
proposed plant will of course consist mainly of the incandescent system, and the 
conditions are such as to render the ** central-station '' plan best adapted to the require- 
ments, as the buildings to be lighted are considerably scattered and there are not 
sufficient number of large separate buildings to justify establishing several separate 
or "isolated" plapts. 

A single station for all the generators and the steam power being decided upon, its 
location is determined by the following considerations : It should be easy of access 
from the river and from the railroad, in order to facilitate the delivery of machinery, 
coal, and other materials and supplies, and it should also be placed where there is 
a supply of water, where ashes may be readily disposed of, and where the unavoid- 
able dirt, smoke, and noise of the machinery will not be objectionable. A central 
location with respect to the buildings to be lighted is of course desirable. 

An examination shows that there is no existing buildiug on the reservation fulfill- 
ing these conditions which is also of sufficient size and adapted to the other require- 
ments of a central station, and it is therefore proposed to erect a new building on a 
site west of the railroad track and near the northern end of the tunnel. It is be- 
lieved that this location offers a better combination of favorable conditions and fewer 
unfavorable ones than any other site available. 

With the central station at this point, the cadet barracks and Academy proper will 
be at a distance of about half a mile. The hotel and the '^ center of distribution " 
for the officers' quarters north of cadet barracks will be about a quarter of a mile 
distant. The center of distribution for the officers' quarters south of cadet barracks 
will be at a distance of about three-quarters of a mile, while that for the soldiers' 
barracks and quarters, the soldiers' hospital, etc., will be only an eighth of a mile 
from the station. 

The most distant lamps will be those at the south guard-house and in the officers' 
quarters near by, which are about 1 mile from the site proposed for the central station. 

For a large incandescent plaut, where the lamps are so widely scattered and where 
conductors of such varying lengths are required, the "direct" or continuous curreDt 
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By stem is not well adapted, siiice for the long circaite very heavy coodactors would 
be necessary in order to insure nnlfurmity in the brightness of the lamps and econom- 
ical working, a number of generators would have to be employed, each adapted to 
a group of lamps requiring about the same length of cironit. It has therefore been 
decided to adopt the ''secondary^' or alternating current system throughont, in 
which the above objections are mainly obviated. The secondary system will afford 
sufficient flexibility to meet the requirements of the service, while for long circuits 
it is more economical in first cost of line construction and in expense of operation. 

The estimate of the total number of lamps required is based npon the number of 
gas-burners now in use, which is 2,715. Besides the gas-burners there are also 
employed in the soldiers' barracks and other buildings a considerable number of oil 
lamps, which it is proposed to replace by electric lamps, and in the cadet barracks it 
is proposed to put two lamps in each room where only one gas-burner has been fur- 
nished heretofore. The new academy and gymnasium buildings will also require 
additional lights, and a number of the existing gas-lamps, particularly those used 
for lighting the grounds, will be replaced by electric lamps of greater power than 
the standard 16 candles. It is also probable that in establishing the new system 
more efficient lighting will be called for in other localities where gas or oil is now 
used, requiring more burners than are now employed, so that the estimate is made 
for a total of 3,500 16-candle lamps, of which it is calculated that the greatest num- 
ber that will be in operation at any one time will not exceed 2,000. 

The central station building is to be a plain brick structure with brick chimney 
and metal or slate roof, and while not intended to be fire-proof it will not be easily 
combustible. It is to have a room for the engines and electric apparatus, a separate 
boiler-room, rooms for oils, stores, etc., and a coal-shed. Owing to the great irregu- 
larity of the service required, both the steam-power and the electric generators will 
have to be designed for unusual '' flexibility." During the summer encampment the 
lamps in cadet barracks and in many other of the academy buildings, as well as a 
large portion of those in the officers' quarters, will not be used, while the demand for 
lights at the hotel and in the cadet camp will of course be greater than at other 
times of the year. In the winter season, when the total number o^ lamps in use will 
be greatest, the number in operation at different times of the night will be exceed- 
ingly variable. 

The maximum '^load.'' will begin soon after the return of the cadets from supper 
and will continue till "taps," when a large number of lamps are extinguished and the 
load will be greatly diminished. A considerable number will be required in officers' 
(luarters, otc, until midnight, but comparatively few, including those used for light- 
ing the grounds and in certain hallways in hospitals, etc., will be operated all night. 
For a H()rvice of such a variable nature a number of generators with engines and 
boilers to (jorrespond arc evidently preferable to one or two generators of large capacity 
with largo power units, and for this reason the high-speed, noncondensing type of 
engine with direct belting to the dynamos is recommended; though, for a plant of 
this Hi/e where the service is more regular, compound condensing engines or engines 
of the Corliss type would be the more economical, as the greater first cost would be 
overbalanced by the saving in cost of fuel and other operating expenses. 

For cadet barracks the importance of an uninterrupted service is such that this cir- 
cuit should have its special generating apparatus, which should be in duplicate, but 
it will not be ntu^eHsary to provide special duplicate engines, since there will always 
be a nmerve of ]Hnvor and interrnptions due to accidents to the steam apparatus are 
not MO liabhi to occur. Three boilers are provided for, one of which is ordinarily to 
be held in rosorvt^ Should it be necessary other less important circuits could be shut 
in order to keep the lamps at cadet barracks in operation. 
" the generators to operate the other circuits, duplicate armatures only are con- 
ated. 

ide circuits in general overhead wires supported on poles will be nsed, 
believed that the requirements are such as to justify the increased 
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expense of imderground condaits, except perhaps in a few special localities. Con- 
ductors are to be covered throughout with best gum insulation, and poles, cross-beams, 
brackets, etc., are to be smoothly finished and painted. The very best methods and 
machinery known for overhead-line construction will be required in order to insure 
safety and reliability in the circuits. 

All interior wiring is to be *' concealed work'' wherever practicable, and, where 
not^ molding strips are to be used to cover the wires. No ^^ cleat work'' or exposed 
wires is to be permitted, except in basements and other special localities where the 
conditions may render this method of wiring preferable. For each cadet room it is 
proposed to supply two portable adjustable table lamps with flexible conducting 
cords and shades. This will give each cadet a light for his individual use and under 
his individual control, and in case one lamp becomes extinguished no great incon- 
venience will result. 

In other cases where practicable the lamps are to be placed on existing gas-fixtures 

without interfering with the use of the gas. In the new buildings to be erected and 

in certain other cases, new fixtures adapted to the electric lamps alone will be required. 

A small arc-light plant for lighting the riding hall and for other uses where arc 

lamps may be required is included and a number of motors are provided for. 

A complete outfit of measuring and teat instruments will also be furnished with 
the apparatus. 

Assuming that the work is to be done by contract, it is recommended that separate 
advertisements be issued for the station building, for the steam-power apparatus, 
and for the electric plant complete, respectively. The specifications conform to this 
recommendation, and they prescribe the methods of inspection and test of all ma- 
terial and apparatus during construction, and the final test of the completed plant 
in operation before acceptance. 

The estimates of cost are based upon the best information obtainable, from the ex- 
perience of this offtce in similar work, and from consultation with reliable companies 
engaged in the business. These estimates are necessarily somewhat general in their 
nature, but they are believed to be at least approximately correct, and it is probable 
that the actual cost will fall within the amounts given if competition is secured by 
the usual advertisements inviting proposals. 

I desire to acknowledge the many courtesies extended to me by Capt. C. W. Will- 
iams, quartermaster of the Academy, who has supplied complete information con- 
cerning the present gas plant, and in many other ways facilitated the preparation ot 
this report. 

Very respectfully, your obedient servant, 

John Millis, 
Fvnt Lieutenant of EngineerSf U, S, Army, 
Col. John M. Wilson, 

Corps of EngineerSf U. 8. Army, 

Superintendent U, 8, Military Academy, West Point, N, Y, 



Estimate for eleotrio-Ught plant for the U. 8, Military Academy, West Point, N. Y. 

Total number of lamps of 16 candle-power to be established 3, 500 

Total number of arc lamps of 2, 000 caudle-power to be establlbhed 10 

Greatest number of iucaudescent lamps to be operated at any one time 2, 000 



For brick central station building complete, to contain engine-room, boiler- 
room, coal shed, storerooms, etc., to have brick chimney aud uonconibus- 
tible roof covering, aud including grading and filling, construction of nec- 
essary road, piping for water supply, etc $7, 500 

For three 100 horse-power boilers aud setting, with pump, heaters, chimney 
coitnections, piping, and all fixtures complete 6,000 
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^^^^.f4 H /h t'-^fi. ^^9. *t. '.h sy.^l Lz tLr aerii: rec:^ t4.iXRX The boild 
f',,*/l »/,4 ^/^,'.';'#^V/J ifcor^ tL^L w vear? d»^-> from far^ds received fro 
ii,h, jrv»>, //f t,ff/rf*':r ^c .t Ofi the rfei*^rra:;oiu Some atlditioiis have bep 
f^,A/U ^/ 'K^ /;/./» r»;il \9*»:\(\u%^ bat none have l«eea made within lat 
y/'/fM. /t /'///,t;*jriJt ;*'/orjt 0^1 foorai?, the greater namber of which are 
-i^/f/iM, >r> ;»Wo/r.5i ^fV^^ry tiz^ift-eX undesirable, and in many respecta nn- 
f'4tfhiffffUt\fU% '1 h^r^? iii hut one bathroom in the honse, and during th 
|,»*tf /l/«'/4 of flM^ ;jifiriij/tl ^fxaminations this solitary bathroom has not 
Uitf^'4i*i*'ftU;^ UfA^.it HH*ui(tt4ui to a gnest for a sleeping apartment. The 
iU mffihU*, totffftH fir<? ^1 U*.w hh to be insufficient for the accommodation 
ht Mm« lJ/#«r/l of VMUn'H, which consists of twelve members, most of 
wh/fMi HH( <i.lwuy» <w?(}orrijnini(5d by ladies of their families. 

ttunuu Mm^ month of Jun« the hotel is always crowded to its utmost 
Ni\nih)\y, IhM \wn\tU^ Imlng compelled to submit to discomfort for the 
iNitiiiU i\uil IIm\v CM" Mot bo accommodated elsewhere on the post the 
iii^mM'mI, hold bciMM about 2 mih^sfrom the academic buildings. In ad- 
(ItllMii lo IJiU loiiwon Tor HubmiMNion to physical torture, the majority of 
Ihii vlwlloiN ^11 to WoHt Toint to see their sons and brothers, who' are 
III Him iMMptt of cudclN, luid thcHo relatives naturally desire to be where 
iMiM V o|i|MMlnnll,v civil bo hnprovcd toeiyoy the society of their relatives. 
TliiMHv ^\ho iiM> (uiiilliur with the rigid regulations of the Academy, and 
Ihiii\^ Imiw Utile tliiu* tluMMulot 1h allowed for visiting, will appreciate 
*tiM mOuo jiIiummI b> iMVicntH uud ivh^tives on the privilege of being lo- 
il \\{ \\\\^ \Vo«l IS»lnt Uotol, purtiouhuly when it is known that 
tin k\\\^ \\\\[ \\\'^\\\\\{U^{ to huno thi^ ivji^ervation, that even the West 
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Pomt Hotel, which is located on the edge of the cavalry plain, is "off 
\\m\l&^ for cadets, and can be visited by them only with special per- 
mission, and even then only at certain hours. 

The hotel was originally intended for a boarding honse, to accommo- 
date those who are required to officially visit the Academy, the parents 
and relatives of cadets, and officers of the Army. Like many other 
antiquateil things at West Point, the Military Academy has grown 
very far beyond the hotel. Having to pay a rental of $4,000 j^er 
annum, the lessee is obliged to fix his prices at figures which will 
insure at least an income to that amount, and these prices are very 
generally regarded as in excess of the value of the accommodations 
provided. It should be stated in this connection that the lessee has 
not more than four months of the year upon which to rely to secure 
from the public the money necessary to pay the United States for the 
privilege of managing this ancient hostelery. During the winter 
months very few guests are entertained, and for days in. succession the 
house is without guests. The lessee, however, is obliged to keep the 
betel open and be prepared for the stranger at all times. So long as 
the Government continues to exact an exorbitant rental for this hotel 
the public will be compelled to suffer the inconvenience and submit to 
the high prices described. The landlord must take from the people in 
order to pay over to the Government annually the sum of $4,000, 
which amount is credited to the post fund and expended for public 
purposes. We submit that it is unworthy this great Government to 
be thus engaged in a copartnership with hotel men, livery-stable men, 
and others to make profits by imposing a tax upon the people who are 
attracted to West Point, and we trust that this discreditable practice 
will be discontinued. The Government is abundantly able to maintain 
the Military Academy without descending through its military officers 
to the petty business of assessing visitors to make up a portion of the 
outlay necessary to maintain this national institution. 

What is needed in this direction for the public accommodation is the 
removal of the present hotel and the erection on its site of a hotel capa- 
ble of accommodating 400 or 500 persons, and so constructed that a sec- 
tion could be kept open in the winter season without entailing 
unnecessary expense upon the proprietor. It is not probable that 
Congress can be induced to make an appropriation for this purpose, 
and the Board does not believe that it would be advisable to do so. 
But we do believe that Congress should pass an act by which the peo- 
ple may visit West Point and find comfortable accommodations at fair 
and reasonable prices. This may be accomplished if, instead of putting 
up to the highest bidder the privilege of leasing the hotel, authority be 
given the Secretary of War to make a lease for a long period of time 
with a responsible and experienced hotel keeper, conditioned that the 
lessee shall expend a certain sum in the erection of a hotel on the site 
of the present building, and that he shall maintain and conduct the 
hotel under regulations to be approved by the Secretary of War. 
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>« T-.«:::>--* 1, lift- A-a»tt^i:7 

C-fj't'i f^ft/y;,* i4 w*'«'J»'/ai* H>'a;jit ciu iiOl ^l^ifd lilt- L:-:^ fiu^.;-^ 
*<.') '».'«* pff^/ti* »(i'( *5i« I**-! Ijjit tiitrT aie li* i-^-iims <tf a tTKe-n 
*i,.f'i, n(>*'/rv»;/ lt.»; (i*5';*^>«,*.y/i*rit*'r*'uiirj; sbaj>rDi. is iiui:it^:.-«id wj^- 
if$t tt4t//ii Iff iiieuri'-M:'m a»<l aj^j/^ireiiily for tbe wjle parjiose of £"ij.- 
(>.|K '''"" '''•• ("»''!";, tti('>'i;{l( tlift n,i^in:s of the lessee of iLe boi^U li'* 
fxii I'f Hi't'i'i fitti )iHr Ut a>!>iii^t tbe Governmeut of the ULiitd Si*:t-i 

/« u Utiiuiiii HiK MiliUry Acatdemy. The money already re<*JT-ed r-y 

Hi" lU'ii'-'t i'.i'OfM ffitit UiH rent of tliiH hotel aggregates a sam \;irf.€.\ 
)ii t m^K lit tiif. iKinL iifUnfiht-AiDU and all imitroTementsmadetbereon. 
'f If" (fcwnt, InuM! 0(1 tti<; h'it«l will expire Id Aogust, 1892, and we 
"HMc '--'Iv i"-''.«f(/ir(i"n'l iUaI it tfi; not renewed. If aatbority can not be 
uUliHiiiit t't nirnimn for Uit! orwition of a new bailding withoat expense 
ht llii' IfiilU'i) Hlnli-M Wl! iWAmiumtl that the old hotel, with all its 
iiiiiiuvuU'im'M, iiui-^inifiirtn, and huruHNoiente, be leased to the preseut 
Uaat'u, iir noiiw iilJittr riixjionMiblH and experienced man, at a nominal 
uiim, nttv til,OiH) jiitr iiiniiiin, all of which nhould be need iu Ihe making 
ifl tiKili i^iiiiliH MM (iiit.v Im ivi|(ilnsd ou the hotel property. 

'11114 KlNHt.lCV I'UIIOnABE. 

Ik llilMiniiiiiMDlliin iiIIkiiMiiii Ih directed to tlm Kinsley property, which 
It MX ii-iiiiiiMy iiiii|iilii<d l>,v llio (lovtu'iiimiDtiuid added to the West Point 
l>-»i < titllKii, 'riiiiii> In tni tliH KIiihIiw t>i)niliaHi,h an old and somewhat 
illlii|ildiiltii| riiMiii' dnt'llilitf lioiiNO, upon wliidi the Government last 
\i'\\\ i>«|ii<Mili>il III ii<|iiili'H i|i|,nii(t, Tbit* witit aucxiwnditure of doubtful 
|iiiitiMi>lt. 'llii> hiillilliiu hiiM iiitMHtMl IhtN period when repairs can be 
lliililn ttllli pKilll, II iM phiptiNod b,v 1h(\ t3ii|H>r)iitendeut to lease this 
lMiialii\ <■ 1111111111111 " iMiil tHtiiV'i'i'l II lull) A ItiKtnling house, the lease to 
hii-lildi> It liiiiiibi'i tit iii'lvn HiiritiniidliiK tbo iiouso. ^Yith a boarding 

' ~ i.i.-i.i ... .1. 1 jmivimj,,! ibo West Point Hotel would 

itutidliM of Iho overcrowding that is 
Hit nt>ubl tH> prvtvidtHl fxtr visitors, aud 
tud llto i>\t)iMiiWS ;t( the hotel, made 
yyv tSiivt>n) incut to imriicii>jite in the 
I plttt<^ tt> lt«>)^<i\ \\> ne<ix>mmend that 
>iu u«mlvr\*f «.TW surrvwnnding it be 
*v»tvir>«i.!.MM«;»»* KwTviUig boose. If 
!■,!* S,v»v!.-»v\ i-Jf Wai w-.'.l «x«teisehi8 
.» W!il;v Ks"s.V> 5;i.:v^xsif w( the sys- 
i'.-^»i A iS.ivs^ Iv^^^.-iAtj of tb« profits 
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resulting from conducting the West Point Hotel. Grant for a term of 
jearsalease of the Kinsley house and surrounding acres to any repu- 
table and responsible parties for a merely nominal sum, conditioned 
that the house shall be made comfortable for the accommodation of 
guests and that it will be conducted in accordance with regulations 
to be approved by the Secretary of War, but keep the Government out 
of the partnership. 

What is here said in deprecation of the lease of the hotel applies to 
the leasing of the privilege of maintaining horses and vehicles on the 
post, a privilege which should go with the lease of the hotel. 

THE ENaiNEBR BABBAOKS. 

The condition of the barracks occupied by the engineer company is 
discreditable and should be given immediate attention. Considerable 
repairs are needed to make the barracks comfortable. Several large 
stoves are used on each of the floors for heating purposes. These 
should be removed and a plant substituted for steam-heating. Due 
regard for the lives of the men and safety of the public property 
demand that steam should be substituted for the stoves in use, leaving 
out of consideration the saving in money that would be effected in the 
consumption of coal. 

A new range is also urgently needed for the kitchen. The sinks, 
which are in close proximity to the barracks, are in a dilapidated and 
leaky condition. The bowls in use were condemned and removed from 
dwellings on the post, and were unserviceable when utilized for the 
closets of the engineer barracks. If these sinks were within the cor- 
porate limits of any town those responsible for the nuisance created 
would be liable to prosecution. The men of the engineer company are 
mostly young Americans of fine appearance and martial spirit, who have 
joined this corps for the educational advantages presented, and should 
be given proper consideration by the military authorities as to the ordi- 
nary comforts usual in garrisons in the East. At least $1,000 should 
be specifically appropriated for the repair and renovation of the engi- 
neer barracks and the immediate surroundings. 

BEPOET OF THE COMMITTEE. 

Following is the report of the committee on Buildings and Grounds : 

Booms op the Board of Visitors, 

West Point, N. F., June 8, 1891. 
To the Board of Visitors : 
Yoar committee on BuUdin^^ and Groands have the honor to report as follows: 
Immediately after appointment the committee waited upon the Superintendent for 
such information as was necessary to the conduct of their inquiries, and were fur- 
nished with memoranda hereto attached directing their attention to certain imme- 
diate requirements of the Academy and post. 

These matters were thoroughly examined and inquiries extended in other direc- 
tions as far as deemed advisahle. 
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'1 lie i'ouiiiiiUii« 4le«ir4« U) oKpreiM tbeir aiiqiialifted admiration of the attention given 
l»y tiie Hij peri I J Uiiideiit ttu<l liiii Hubonlinateii to the preservation and cave of the bnild- 
iugct liiid icroiiiidii. 

'ria* litii*i\il MppropriatioiiH ruceutly made by Congress cover with few exeeptHms 
all tlu* i ill por taut now coiutruc^tionH required. There are, however, some additional 
iMiildiiigH ii«*t>d«*tl for the comfort and conveuienoe of the officers, cadets, andnM'm- 
bfi'M of iU«« gtirriii4iu. 

TlifMt, ill coiiiit^ctioii with repairs and impruveinents as outlined by the saperln- 
loixlcia, and wliiuh will Im recommended in his report to the Secretary of War, are 
in (liti main oai'u«i«tty approved by the committee, many of them being sanitary re- 
i|iiiroiMuii(«i. 

Tlu) old wochIhii btiildiujfii at the north side of the post are unfit for occupation 
and lihoiild bo roinoved im rapidly as possible. 

Tlio nokiouH |{ait<«ai arinini; from the drain under cadet barracks, which is connected 
Willi iliti balti rooms and nrlnaU, indicate the necessity for their removal to a sepa- 
Viiio iMiildinu;. 

'rtio impi'ovomont of tho HOWt^rH and plumbing of officers' quarters and administn- 
\\tu btiildingii in pro(*omlinf{ under an old appropriation, which is not snfficient to 
twiii'v lliti work to tumiplt^liun. 

'Dio utttMitlon of the oommittoe was eapocially called to the fact that the space in 
I lit) libiar>' In tiii(ii*t«ly inadAquiite to accommodate the books. There are now 34,000 
vtilnniua on hand and tht^ number U rapidly increasing. Books are now piled abont 
in i^'tM.N u«u)K and oornt^r, 

It) in pi'iipoaed by the iin pterin tt^ndf^nt to make the necessary enlargement by throw- 
in)} opiMi tlioHo porltrtunnf the building at present occupied by the department of 
philotiopl),v, whiid) will lu^ vaoAtod up«m the completion of the new academic build- 
hiii, ami aUo thA rtmmn t^^rmi^rly occupied by the administrative officers and now 
\ Hoant, Tit in t>bAn)tt^ will at)\>rtt alH>ut double the present space. 

\\\ oilWt thin obange and to construct the ceiling in keeping with the huildingthe 
aioiiiilanotk of i^n aisdiitcct U rc«)uirc«l. An appropriation of $2,500 is recommended 
l\n^ t ht^ iMnpU\> n\«^iU of a iikill«>i\ aix^hltcct for tliis purpoee. 

rUo t^n\unuicc can u«>t cUvi^ >wilhout. remark upon the inadequacy of the hotel to 
,^o«>omnu^dat<> the waiM^wn at lhi« wva^on of the year. The fittings are antiquated 
and un«^\Mnl\^ table and ^^^1 in ki^cpinnc with the times. It should he renovated 
tbiMntib«>nl Wc a)>c t)U«Hn\)fH) that the pit^^nt leaseholder pays a rental of $3,500 
pm annum and thai ht» Wnc e\)Mrejk in Ir^. The xiatrona^ is such as should 
«Nn<^\\)o the p\\>pV(ot«vr 1^> atl\vi\l h)$ )fne.MN conuoruhle actcomniodatioiia. When a 
nc\\ UvlM^ >» nu-^dc the t\uOd\\\|j* j^Wnld he \>ewly tVruished thronghoot by the lessee. 

Inltu3« o«vnue^tuM\ ihe %sMMm\if<v \^>vnld eall atl^nu«ai to the anggestioa of the 
:«ui^.\\n\)\M\de)^l thai he W ea\j>^^>ista>\\ %> leAs^ ihe K.c4»ley MaasMMi asd 10 acres of 
^^NMu^d MuT^v^udux^ a fy\r a l«^)^ ^vf \yvax^a»d n|K^n $Qch tenasaa the Secretaiy of 
\\ .4\ \i^"V\ d^^NW w«vjk| d,v\\raKe tvvr h*M^ i^arivtsie^ Thw wx^aM Rllev« tlie present 
*v»^*V.;>^i«ev,K t.^W ^^aw^ *Nf the ex-erj^^^if uAr.ri ti>e Sii^mmer aMtttks^asd b j eom- 
^HM (I vv:\ «A');\>^ «^\»,>;^vlA^)e acvs^»x^>KvUt^«vik$ iv« i V y\aiycai$ a^ IHoads of eadeta. 

j^»«o,K i\N\a* iW )^vi<ia» w>^",t^w^»e4 >** i^jd »<^>:,Ti^ (hnhui^: wti^ia tbe atap g. of oar 

D. W. Pat 



SUPPLIES AND EXPENDITURES FOR CADETS. 

Committee on Supplie9 and Expenditures far Cadets, — ^Messrs. Julius C. Burro ws, 
Samuel W. T. Lanham, and John M. Carson. 

The Department of Cadet Supplies is in charge of Gapt. W. F. 
Spnrgin, Twenty-first Infantry, whose remarkable ability in this par- 
ticular line of daty has been so conspicuous as to induce the authori- 
ties to retain him beyond the usual period set apart for a term of ser- 
vice at the Academy. The Board made a thorough inspection of this 
department, and, although its administration embraces several distinct 
lines of duty and a variety of detail, it was found in perfect order, with 
machinery working harmoniously, every division of labor and respon- 
sibility being under the constant supervision of one head and the re- 
sults being satisfactory to the cadets, for whose benefit this organization 
was created. 

Gaptain Spurgin sustains a variety of relations to the cadets. First, 
he is treasurer, and as such receives all moneys allowed for pay and 
disburses it ; second, he is quartermaster for the Gadet Gorps, purchas- 
ing all supplies in the form of clothing and having all articles of uniform, 
including shoes, made up, each cadet being measured for his clothing ; 
third, he is commissary for the Gorps of Cadets, purchasing all subsist- 
ence supplies needed and having these prepared, cooked, and served. 
In short Gaptain Spurgin has charge of everything connected with 
the feeding, clothing, washing, mending, and furnishing of bed rooms 
for the cadets. To discharge these multifarious duties with a degree 
of efficiency to give satisfaction requires, in the first place, taste, apti- 
tude and industry and, in the second, careful training and extended 
experience. These are combined in Captain Spurgin. 

We concur in the recommendations made by previous Boards of 
Visitors that Captain Spurgin should be permanently attached to the 
Academy and continued in the discharge of his present duties. We 
believe the interests of the Academy and the military service would be 
promoted by appointing this officer to the pay corps of the Army, to 
the end that, in addition to his present duties, he could perform the 
duty now performed by a regular paymaster in paying the officers of 
the Military Academy and the troops constituting the post of West 
Point. 

This department is closely related to the well-being of the individual 
cadet and the discipline of the corps. If the food furnished be not 
safficient in quantity, wholesome in quality, well-cooked, and properly 
served there will be discontent, resulting in demoralization and the un- 
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(lermining of discipline. The testimony of the cadets to the character 
of administration of Captain Spargin is supplemented by the universal 
commendation of the officers at the Academy, and both these are given 
emphasis by the splendid discipline of the Corps of Cadets. 

The Board visited the several divisions of this department in a body 
and found each in the highest state of efficiency. The laundry is well 
supplied with all necessary machinery and appliances for the perform- 
ance of the best class of work, and is managed with skill and economy; 
the quartermaster's division is well supplied with everything needed for 
the comfort and convenience of the cadets, and when the building to 
be used as a storehouse is constructed, which was authorized by the 
last Congress, the capacity of the tailor and shoe shops will be mate- 
rially extended 3 the kitchen and pantries of the cadet mess are in good 
order and well supplied with all necessary machinery and utensils. 

Members of the Board visited the kitchen at different times during 
the preparation for meals, and upon one occasion, without previous no- 
tice to Captain Spargin or any of his assistants, we proceeded in a body 
to the dining hall after the corps was seated for dinner, and each mem- 
ber selecting a table, so that we were scattered over the hall, had the 
pleasure of dining with the cadets, and in this way were enabled to 
test the quality of the food served. From this experience, as well as 
from close scrutiny into all the methods employed in preparing, cook- 
ing, and serving the food, we have no hesitation in saying that the meals 
furnished the cadets are as good as can be supplied with the means at 
hand, and that, as regards quantity, variety, preparation, wholesome- 
ness, and service, they are all that can be desired. The cost for board 
to each cadet is between $16 and $17 per month. 

The character and variety of the duties performed by Captain Spur- 
gin and the method of disbursing the pay of cadets is best explained 
in the words of that officer : 

I perform the duties of treasurer of the Military Academy, and have the manage- 
ment of all affairs appertaining to the cadet quartermaster's department, cadet sub- 
sistence department, and cadet laundry. The treasurer handles all moneys apper- 
taining exclusively to cadets personally and to the above-named departments. The 
receipt and disbursement of such moneys requires twenty-eight separate and distinct 
accounts. 

The cadet quartermaster's department supplies everything required by a cadet for 
his personal service (excepting his subsistence), and which is paid for out of his pay. 

The cadst subsistence department supplies the cadet his food, which is well cooked, 
wholesome, and in variety according to season. 

All supplies are purchased in open market, wherever the best article at least cost 
may be obtained. 

The pay of each cadet is $45 per month, or a total of $540 a year. In addition he 
receives medical attendance and medicines, quarters, fuel for heating same, and coal 
for gas, free ; he also derives benefit from all general appropriations for the Academy. 

The income of ar cadet is expended for his subsistonce, clothing, text-books, for serv- 
ices of all persons connected with the domestic branch of the Academy, such as the 
barber, shoeblacks, those engaged in policing the barracks, for laundrying and ia 
defraying all of his necessary expenses at the Academy. 
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Fonr dollars of liis monthly pay is set aside each settlement, and constitutes what 
is known as his equipment fund, amounting during the four years to 9192; which 
earn he receives on graduation, or in case his connection with the Academy is severed 
prior to graduation, the accrued amount, whatever it may be. 

Cadets found deficient receive whatever may be due to date of discharge, and in 
addition a sum equivalent to one day's pay as a cadet for every 20 miles of the dis- 
tance from West Point to their homes, as determined by the official table of distances 
published by the Paymaster- General U. S. Army ; he also receives through the dis- 
bursing officer of the Academy, from Congressional appropriation, the actual cost of 
his traveling expenses, including sleeping-berth, to his home. 

I consider the income of a cadet, taken in connection with the sum which he de- 
posits on entering the Academy — viz, $100, and which defrays the cost of his first 
outfit — sufficient, but no more than sufficient, for all of his actual necessities under 
economical management. 

STATEMENT OF OAPT. W. F. SPUR GIN. 

Headquakters U. S. Military Academy, 
Office Treasurer, Quartermaster, and Commissary of Cadets, 

West Pvintj N. F., October 6, 1891. 

Sir: Referring to exhibits F-A and F-B, pages 100 to 104 inclusive. Report of the 
Board of Visitors to the U. S. Military Academy for 1887, I have the honor to trans- 
mit herewith the following : 

Abstract of cost of provisions, property, etc., used, issued, and consumed at the 
cadet mess U. S. Military Academy, West Point, N. Y., from May 1, 1889, to May 30, 
1891, four years, which taken in connection with exhibit F-A above referred to, com- 
pletes the table f^r seventeen years previous to date last above given. 

The notes relative to the cadet mess following exhibit F~A, Report of 1887, are 
respectfully referred to, exhibiting correctly the workings of the mess to-day. 

Statement exhibiting the work performed at the cadet laundry. West Point, N. Y., 
during the year ending April 30, 1891, with schedule of prices changed for laundry 
work. 

The extension of the laundry asked for in 1887 was granted and" now the cadet 
laundry is well equipped with necessary machinery and is of sufficient capacity. 

Memorandum of clothing Tuanufactured and repaired in tbe tailor shops, cadet 
qnarterm aster's department, for the year ending April 30, 1991. 

Many members of the graduating class took advantage of their privilege to obtain 
their uniform dress coats, trousers, blouses, and capes at the Cadet Quartermaster's 
Department, and the articles of officers' uniform mentioned above were principally for 
members of the graduating class. 

The addition to the cadet quartermaster's storehouse, authorized by Congress, is 
approaching completion and will when finished supply the necessary room for storage 
of supplies, workshops, etc. 

Respectfully submitted. 

W. F. Spurgin, 
Captain of Twenty-first Infantry j 
Treasurer V, S, Military Academyj Quartermaster and Commissary of Cadets, 
Maj. John M. Carson, 

Secretary Board of Visitors 

U. S, Military Academy^ Washington City^ D, C. 
(Through the adjutant's office, U. S. Military Academy.) 
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MemorandLVktii of cloi}i%ng manufactured and repaired in the tailor shops y Cadet Quarter- 
master's Department, for the year ending April 30, 1891. 



Artiolef}. 



Blouses : 

Gray 

Officers 

Coats : 

Dress 

Over- 

Jackets : 

Shell 

White 

Trousers : 

Gray 

Kuluin: 

Flannel 

White 

Officers 

Dress coats, officers 

Officers' capes . . 



Total 




Laundry price list. 



Clothesbags -. . 
Sheets 

Pillowcases — 
White shirts . - . 
Nightshirts ... 
Undershirts ... 

Drawers 

White trousers. 
White jackets . 

Towels 

Socks, pairs 

Gloves, pairs. - . 
Handkerchiefs. 



Cents. 
2 
3 
2 
3 
3 
2 
2 
4 
4 
2 
1 
1 
1 



Cents. 

Cuffe, pairs !■ 

Collars 

Shoulder belts 

Waist belts 

Sword belts 

Gray trousers 10 

Gray jackets 10 

Blankets, single 10 

Spreads 10 

Vests 4 

Dusters 3 

Bathing suits 2 



EEPORT OR THE COMMITTEE. 

Following is the report of the committee on Supplier and Expendi- 
tures for Cadets: 

West Point, N. Y., June 9, 1891. 

To the Board of Visitors : 

The committee on Supplies and Expenditares for Cadets submits the following 
report : ^ 

Your committee made frequent and careful examination into tbe supply depart- 
ment, visiting the mess hall and kitchen at various hours and making an inspection 
of the food and clothing supplies. In every particular the high standard of excel- 
lence in the quality of materials and in their intelligent preparation for the con- 
sumption of cadets which has marked the administration of this department under 
the direction of Capt. W. F. Spurgin has been maintained. 

The supplies purchased are of the very best quality and the prices paid are as low 
as similar supplies can be purchased in the wholesale markets. The system of 
accounts is perfect and are so kept that the entire history of every individual trans- 
action may be exhibited at any time. Recent improvements and additions made to 
the culinary department seem to make further expenditure unnecessary at this tiuie. 
The dining hall, however, should be supplied with a tile lloor. The preseut wood 
floor is in fair condition, but will necessarily have to be replaced the coming year. 
The daily tramp of nearly 300 meu three times each day is calculated to wear out a 
wood floor in a comparatively short time. 
7998 B V 6 
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FISCAL AFFAIRS OF THE ACADEMY. 



Committee on Fiscal Affairs. — Messrs. Joseph A. Scranton, Robert O. Fuller, 
and David W. Payne. 

The fiscal afiairs of the Academy and the methods of administration 
are set forth in the report of the committee in charge of this branch 
and the papers which accompany the report. The pay of a cadet is 
$45 per month. The corps is mustered for pay every two months, 
when muster rolls are made out by the tactical officers in charge of 
cadet companies. These rolls are transmitted by the commandant of 
cadets to the treasurer of the Academy, by whom they are in turn 
transmitted to the chief paymaster of the Department of the East a 
New York. An officer of the Pay Corps is then designated to pay fche^ 
rolls, and this officer deposits the amount required to do this with the 
assistant treasurer of the United States at Few York to the credit of 
the treasurer of the Military Academy, to be drawn upon by the latter 
in his official capacity as treasurer of the Corps of Cadets. When 
thus drawn the money is credited to the cadets individually, but the 
cadet is not permitted to handle any part of this money nor permitted 
to have in his possession money from any source whatever. When he 
goes on furlough at the end of two years from entrance or when he 
severs his connection with the Academy, he is given whatever money ^ 
is due him, but under no other circumstances, and at no other times, is 
the cadet permitted to be possessed of money. 

The account of each cadet is kept by the treasurer of the Academy, 
each individual being furnished with a pass book upon which all items 
of debit and credit are entered, so that the cadet can see at all times 
how his account stands. Out of the monthly pay of each cadet there 
is set aside the sum of $4, thus reducing his allowance for subsistence 
to $41 per month. The $4 held back is for the purpose of creating an 
equipment fund with which to purchase the necessary outfit upon gradu- 
ation. This equipment fund amounts to $192 in four years. Out of the 
remaining $41 of his monthly pay the cadet must pay for subsistence, 
clothing, washing, text books, policing barracks, gas, barber, baths, 
shoeblack, etc. Subsistence costs about $16 per month. The cost of 
clothing depends *upon the care exercised by the individual cadet. 
Washing is an expensive itetti in summer when white clothes are worn, 
but it is not so expensive as 5^^" ' ^ " '  ^rracks a charge 
of 85 cents per month is mac^j ^ the charge for 
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gas is 50 cents per mouth. The charge for baths, shoeblack, etc, vary 
from 60 to 80 cents per month. Notwithstanding these numerous 
charges the pay of the cadet is sufficient to maintain him at the 
Academy by the exercise of proper economy. In the enforced economy 
which he is obliged to constantly practice the cadet acquires habits of 
economy which usually adheres to him through life. At all events he 
is taught to practice economy in his personal expenditures while at the 
Academy and the lessons thus inculcated for a period of four years can 
not £ftil to be beneficial. 

BEPOBT OF THE COMMITTEE. 

Following is the report of the committee on Fiscal Affairs : 

West Point, N. Y., June 9, 1891. 
To the Board of Visitors : 

The committee on Fiscal Affairs respectf nlly present the following report : 

We have carefnUy examined the methods of condncting the fiscal affairs of the 
Academy and find they are dual in character. First, that which relates to the pay, 
subsistence, and clothing of the Corps of Cadets, and second, that which relates to 
the bnilding and grounds and the subsistence of the enlisted men of the garrison of 
West Point and of the animals used in the cavalry and artillery instruction of the 
cadets. The former is under charge of Capt. W. F. Spurgin, Tweuty-fiift Infantry, 
and the latter under Capt. William H. Miller, of the Quartermaster's Department. 

Your committee visited the office of Captain Spurgin, examined his records and. 
books of account, and received from him a full verbal explanation of the way in which 
he conducts his exceedingly interesting and important department. 

From the examination of the office made by your committee the following appears: 

The pay of a cadet is $45 per month. Every 2 months a muster-roll of each 
company of cadets is made out and these rolls are forwarded by Captain Spurgin to 
the proper paymaster. They are then paid by placing to the credit of Captain Spur- 
gin, as treasurer of the United States Military Academy, with the assistant treasurer 
of the United States at the city of New York, the entire sum of the rolls. 

In Captain Spurgin's office twenty-eight separate accounts are kept. His office is 
the bank of the cadets. Their personal deposits consist of the sums deposited by 
them when they first report and their regular bimonthly pay. 

The cadet never handles any part of his pay excepting when he goes on furlough 
or seveiB his connection with the Academy. Captain Spurgin keeps an account with 
each cadet. Each cadet has an account book and can see at any settlement j ust how 
his adconnt stands and the items of debit and credit of which it is composed. 

Out of the monthly pay ($45) of the cadet there is withheld the sum of |4 monthly. 
This is under no circumstances to be expended prior to his graduation. It makes 
what is termed the equipment fund, and in 4 years amounts to $192. It is expended 
by the cadet upon his graduation in buying his equipment as an officer. 

Out of the $41 thus remaining as the available monthly pay of the cadet all of his 
expenses are paid through Captain Spurgin. The cadet thus pays for his subsistence, 
clothing, text-books, washing, policing barracks, gas, barber, shoe-black, baths, etc. 
His subsistence costs him upon an average about $16 per month. It is a close matter 
to live upon $41 per mouth, but it is done under this system and the cadet is taught 
that invaluable lesson, to live within his means. 

Captain Spurgiu's system of purveying and his management of the cadet mess are 
admirable in every way. The young men are well fed. This is the result of careful 
syNtem and close personal attention to details by Captain Spurgin. He possesses 
great natural aptitude for his present position and it is the opinion of your committee 
that he should be retained in it. 
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Your committee also examined tbe books and papers of Captain Miller, and re- 
ceived from him fnll and satisfactory explanations of the methods of condncting 
business. Attached to this report is a statement from Captain Miller showing the 
amounts appropriated, disbursed, and remaining unexpended under the several heads 
of appropriations for the support of the Academy for the current fiscal year. There 
is also appended a statement from Captain Spurgin exhibiting condition of funds in 
his charge. 

Attention is directed to the fact that the cadets were required to pay $1,017 for 
gas during the year. Your committee believe that Congress should make an appro- 
priation for the manufacture of gas to avoid this charge against the cadets. 

Your committee have no criticism to make upon the conduct of the fiscal affairs of 
the Academy so far as they are administered by Captains Spurgin and Miller. Both 
these officers conduct' their business nnder systems made perfect by years of usage, 
and we found each of them efficient and industrious officers and attentive and cour- 
teous gentlemen. 

BespectfuUy submitted. 

Joseph A. Scranton, 
Robert O. Fuller, 
David W. Payne, 

Committee, 

STATEMENT OF CAPTAIN MILLER. 

Headquarters United States Military Academy, 

Quartermaster's Office, 

West Pointy K F., June 9, 1891. 

Sir: In accordance with your request, I have the honor to inclose herewith for 
the information of the Board of Visitors an abstract showing the amounts appro- 
priated, disbursed, and remaining unexpended under the several heads of appropria- 
tions for the support of the Military Academy during the fiscal year 1890-'91. 

The funds shown on the abstract as received have been supplied by request of the 
honorable Secretary of War upon requisition of the Supeiintendent of the Military 
Academy forwarded at such times as the necessities of the service demanded. 

The amount reported as disbursed is supported by vouchers which are forwarded 
monthly to the War Department for the approval of the Secretary of War and then 
transmitted to the Treasury Department for audit. 

The amount reported as unexpended is deposited to my official credit, as disburs- 
ing officer, in the subtreasury of the United States in New York City. At the end 
of the fiscal year such funds as are not needed to cancel outstanding indebtedness 
will be transferred to the Treasurer of the United States. 

In addition to the funds referred to in Abstract A, herewith, I inclose an abstract 
of the fund known as the "gas fund." 

Congress annually appropriates $3,500 for gas, coal, oil, candles, lanterns, matches, 
chimneys, and wicking for lighting the academy, chapel, library, cadet barracks, 
mess hall, shops, hospital, offices, stables and riding hall, sidewalks, camp, and 
wharves. 

The gas consumed in these places cost more than the amount appropriated. A tax 
therefore becomes necessary. Gas consumed at all places not enumerated in the act 
is sold at actual cost of manufacture with a small increase for contingencies, which 
includes a portion of the deficiency above named and also provides for contingent 
repairs which experience has shown to be necessary from time to time. The re- 
mainder of the deficiency is charged to cadets. They pay for gas at the rate of 30 
cents per month for the time they are actually present. 

Attention is invited to the amounts paid by the several classes of persons consum- 
ing gas. 
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I also inclose an abstract of the fand known as the " Special contingent fnnd, 
U. S. M. A." which is derived from the rent of certain public structures at this post. 
Ccngmss authorizes its expenditure under the supervision of the Superintendent of 
llie Academy, the same to be accounted for annually, accompanied by proper vouch- 
ers, to the Secretary of War. 

Very respectfully, your obedient servant, 

W. H. Miller, 
Captain and Assistant Quarter m^uteTf 
U. S. A,f Dinbursing Officer, U, S, M. A. 
Hon. Joseph A. Scbanton, 

Chairman Committee on Fiscal Affairs, 



Abstract of appropriations made for the support of the Military Academy for the fiscal 
year ending June 30, 1891, disbursed by Capt. W, H, Miller, assistant qnartermaster, 
U. S. Ai'my, disbursing officer U, S. Military Academy, 



$61, 43L 15 

21,020.00 

60, 000. 00 

16,000.00 

New p^ymnasrnm baildihg ' 63, 500. 00 



C nrrent and ordinary expenses 

Miflcollaneons items and incidental expenses. 

Btiikliiigs and frrounds 

New Academy oailding. 



Amount 
received. 



Total 211,951.15 



Expended 

to include 

June 9, 

1891. 



$49, 716. U 
16,123.33 
48,869.75 
11, 873. 00 
21,678.69 



148,261.00 



Uunex- 

pended bal. 

anceon 

hand. 



$11,715.01 
4,896.67 

11, 130. 25 
4, 126. 91 

81, 821. 31 



63, 690. 15 



t certify that the above abstract is correct, and that the expenditures reported have 
all been made by the undersigned on vouchers approved by the Superintendent of the 
Military Academy. 

W. H. Miller, 
Captain and Asst, Q. M.. U. S. Army, Disbursing Officer, U. S, M, A, 
West Point, N. Y., Jiiwe 9, 1891. 



Abstract of receipts and expenditures pertaining to the U, 8, Military Academy gas fund, 

between July 1, 1890, and June 9, 1891. 

Receipts : 

Sales of coke 1596.50 

Sales of tar 514.46 

Sales of gas to officers 1, 533. 53 

Sales of gas to civilians 685. 12 

Sales of gas to buildings 473.58 

Sales of gas to cadets 1, 015. 70 

Sales of gas fixtures 37.33 

4, a56. 22 

Unhand July 1,1890 655.16 

Total 5,511.38 

nded to include June 9, 1891 5,171.81 

anded balance on hand Juno 9, 1891 339.57 
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I certify that the above abstract is correct, and that the expenditures reported 
have all been made by the undersigned on vouchers approved by the Superintendent 
•of the U. S. Military Academy. 

W. H. Miller, 
Captain and Assistant Quartermasrer, U,S.A,f Director of Gas Works, 
West Point, N. Y., Jwte 9, 1891. 



Abstract of receipts and expenditures pertaining to the special contingent fund^ JJ. S. Mili- 
tary Academy, between July 1, 181)0, and June 9, 1891. 

On hand July 1, 1890 -. $645.54 

Receipts : 

By rent of West Point Hotel $3,500.00 

By rent of post-office cottage 112.50 

By rent of public stables 100. 00 

By rent of confectionery store 787.50 

4,500.00 

Total , 5,145.54 

Expended to include June 9, 1891 2,473.14 

Unexpended balance on hand June 9, 1891 : 2, 672. 40 

I certify that the above abstract is correct, and that the expenditures reported 
have all been made by the undersigned on vouchers approved by the Superintendent 
of the U. S. Military Academy. 

W. H. Miller, 
Captain and Asst, Quartermaster, U, S. A., Treasurer Special Contingent Fund, 

West Point, N. Y., June 9, 1891. 



STATEMENT OF CAPTAIN SPUBGIN. 

Headquarters U. S. Military Academy^ 
Office Treasurer, Quartermaster, and Commissary of Cadets. 

West Point, N. Y., June 9, 1891. 
Sir : In compliance with your verbal request, I have the honor to submit the fol- 
lowing, viz : 



(1) Statement of the treasurer U, S. Military Academy, May 19, 1890. 



Dr. 



Cb. 



Assistant treasurer 

Cadetcash 

Trust fuuiU 

Cash on hand 

Total 



Amount. 



$29, 639. 12 

70.00 

20, 000. 00 

231. 26 



49,840.38 



Gadetlanndry 

Cadet quartermaster 

Cadet bubsistence department 

Corps of Cadets 

Dialectic Society 

£q uipment fund 

Miscellan^ns fund 

Total 



Amount. 



H 724. 52 

7, 731. 98 

631. 49 

7,211.21 

26.48 

29, 606. 00 

9.70 



49, 840. 38 
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MISCELLANEOUS. 

THE MILITABY ACADEMY BAND. 

The condition of the Military Academy band was given careful con- 
sideration by the Board. The matter was discussed with Colonel Wilson 
and other oflBcers of the Academy, and able arguments were made by 
Lieut. Edward E. Harden, of the Seventh Infantry, who has charge of 
the band, and by Bandmaster Clapp6, in favor of a reorganization. 
These gentlemen presented facts and figures which impressed the Board 
with the belief that the band should be increased in numbers, and that 
it should be reorganized so that good musicians would be attracted to 
it. As at present constituted it is surprising that musicians of any 
merit can be induced to remain in the Academy band. Indeed, the 
greatest difficulty is experienced in securing musicians and in retain- 
ing them after they have been secured. The band is now limited to 24 
pieces, and the men are graded into three classes, who are paid $17, 
$24, and $34 per month, respectively. It is notorious that the bands of 
the United States Army are poorly equipped, inadequately paid, 
and small in numerical strength. They are not to be compared with 
first class civilian bands in our own country, nor with the regimental 
bands of any country which maintains a military establishment. While 
it is not within the province of this Board to offer suggestions and 
make recommendations so far as the bands of the Army are concerned, 
we do earnestly recommend legislation looking to the reorganization of 
the Military Academy band. Music has become an important factor 
incur national life, and viewed either in its educational tendencies or 
as a source of amusement for the people, should command the attention 
of the Government. 

While private enterprise has furnished grand orchestras, splendid 
bands, and fine choral bodies, our Government has done absolutely 
nothing to keep pace with the growth and development of music, nor 
has anything been done to encourage a taste for music among the peo- 
ple. A national band so wretchedly equipped as that at the Academy 
is an offense against the music-loving people of the United States and 
a discredit to the Government. This band should be placed upon a 
respectable footing in its equipment, its numerical strength, and the 
monthly pay of its members, and this can be done at so comparatively 
a small addition to the present annual allowance that we are hopeful 
Congress will act favorably upon this recommendation. The World's 
Fair at Chicago will doubtless bring to our country some of the famous 
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bands of Europe and Spanish America, and this fact -famishes an ad- 
ditional reason for preparing the band at the Academy, the only dis- 
tinctive band known to our military service, for presenting a creditable 
appearance. The band of the Academy may not be called upon to com- 
pete at Chicago with the bands of other countries, but West Point will 
undoubtedly be visited during the season of the fair by distinguished 
military, and by skillful and accomplished musicians, men from every 
country of the world. These men are in the habit of hearing well- 
equipped bands perform, and to them the Military Academy band with 
twenty-four pieces will present a sorry spectacle. 

We believe that the bandmaster at the Military Academy should 
have the grade of a second lieutenant of infantry. The nature of his 
duties, the scientific and theoretic knowledge required, his relation to 
the discipline of the men under his charge, require that the position 
should be made one of relatively official equality with other instructors 
at the institution. The band should be increased to at least 40 per- 
formers, divided into two classes, and paid as much as similar talent is 
paid in civil life. The men should be enlisted for no other duty than 
that properly belonging to a band, and should be given every opportu- 
nity to exercise their professional skill not inconsistent with military 
discipline, as well for the benefit of the people at large as for the Gov- 
ernment. There is no reason why West Point should not furnish 
trained musicians as well as trained officers for the Army, and we 
believe that the band at the Academy could be made to do this with 
very little effort and at a trifling expense above that now paid for the 
present band organization. If a proper organization was established 
the chief musicians for the Army could be drawn from the Military 
Academy Band, and young men could be trained at West Point to be 
drummers and trumpeters, and sent to regiments fully prepared to 
perform their duties. 

If a system should be adopted such as is here outlined, the men sent 
to West Point for instruction in music could be utilized in the band 
of the Academy while undergoing instruction, and in this way that 
organization would gain additional numerical strength while acting as 
a practical school for musicians for the Army. Whether the band is or 
is not increased by the action of Congress, we recommend that the 
Secretary of War direct that all recruits for the field music of the 
Army enlisted within a certain radius of West Point be sent there for 
instruction. The advantage which would follow the establishment at 
West Point of a school for musicians is pointed out in a communication 
from Bandmaster 01app6 to the secretary of the Board, which is ap- 
pended to this report, and to which the attention of the Secretary of 
War and the Adjutant-General of the Army are invited. 

The Board after fully considering this matter unanimously decided 
to recommend the following : 

(1.) That the bandmaster be given the grade of a second lieutenant 
^infantry, with the pay and allowances of that grade. 
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(2.) That an assistant baudmaster be established to rank as a chief 
luusiciaD, with the pay and allowances of that grade. 

(3.) That the band be increased to 40 performers, to be divided into 
two classes. The first class to consist of 25 performers, to be paid $40 
per mouth each; the second class to consist of 15 performers, to be paid 
$30 per month each. Both classes to have the allowances now granted 
enlisted men. 

(4) That at least 20 recruits be sent every year to West Point for 
instruction in music, these recruits to be retained there at least 12 
months before being assigned to regiments. 

The amount now annually appropriated for the pay of the band at 
the Academy is $9,240. Should it be increased to 40 performers, and 
classified as we here recommend, the annual appropriation would be 
$17,400, an increase of only $8,160, a very insignificant sum when the 
great advantages that would attend it are considered. We have no 
doubt that this increase would be approved by the great majority of 
the people. 

VIEWS OF BANDMASTER OLAPPlfi. 

Following is the letter addressed to the secretary of the Board by Mr. 
Arthur A. Glapp^, teacher of music and bandmaster at the Academy : 

West Point, N. Y., September 14, 1891. 

Dear Sib: In compliance with yonr request I beg to sabmit the following sagges* 
tions and recommendations relative to the reorgaization and improvement of the 
U. S. Military Academy Batd. 

By act of Congress the band is limited to 24 musicians and 1 teacher of music. 
The number, aside from other considerations, is too small to produce that volume of 
tone necessary to distinctly mark the cadence for a body of troops on the march. 

This fact is recognized on all hands, and nowhere more than among the regiments 
of the State National Guards. For instance, among the New York regiments the 
bands average a membership of 55 skilled performers. The Seventh Regiment turns 
out with at least 50, the Twenty-second with 65, the Seventy-first with 50, and it has 
been decided to increase the strength of the band of the.Sixfcy-ninth Regiment to 65 
instrumentalists. The reason of this large membership is to insure the music being 
heard by troops in rear of the column. 

When it is remembered that usually such regiments parade in the confined thor- 
oughfares of large cities, and that the buildings on either side, reflecting the tone, 
add to its volume, or at least do no*t permit the tone to escape, it must be admitted 
that the experience leading up to and compelling the support of such large musical 
organizations is the outcome of the positive needs of the situation^ not purely ideal 
nor an efibrt for show. 

If, then, it be necessary, under such circumstances and where the conditions are 
favorable for the propagation of sound, to have and maintain huge bands for mili- 
tary purposes, is it not doubly so where, as at West Point, the band, so inferior in 
point of numbers, invariably performs on a large open plain, where the music is dif- 
fused and lost before really achieving the purpose for which intended ? 

But apart from the purely military uses of the U. S. Military Academy band the 
artistic side of its duties, as exhibited in concerts it is called upon to perform, should 
be considered* It is in these performances as well as upon the parade that the band 
is expected to maintain the credit of the only military institution of a great country. 
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The only legalized and representative band of onr military system sbonld be ade- 
quate to fulfill its fauctions in equal degree with the leading bauds of the armies of 
France, Germany, and England. It can not reasonably be expected to do this unless 
liberal proyision is made for its maintenance. Although every possible effort is made 
to arrive at good results with the material at onr disposal here, I am deeply con- 
scious of the fact that visitors to the Academy, among whom are included ministers, 
military men, and persons of distinction from foreign countries, carry away with 
them the impression that the musical appreciation of those who legislate for the Army 
is of a low standard. 

Though Congress has enacted that the band shall consist of 24 musicians and 1 
teacher of music, the provision that divides this organization into three classes de- 
feats the intention of the law. As an instance of this, I may state that for nearly six 
months two vacancies have existed in the third class, and, although numerous appli- 
cations have been received from musicians seeking employment, it has been found 
impossible to fill them. The reason of this lies in the fact that musical services are 
very much better remunerated in civil life than at West Point. The pay of a third- 
class musician is $17 per month, with quarters and rations. He must be a poor mu- 
sician, indeed, who outside can not make at least four times that amount in a month. 
In New York City orchestra players receive from |15 to $40 a week for their services 
at performances. They supplement these amounts by playing other engagements, 
as parades, excursions, and balls, some of which pay not less than from $5 to $7 each 
engagement. It will thus be apparent that we at West Point can not offer, even 
though all positions were paid ds in the first class ($34 per month), any inducements 
equal to those in civil life. 

If the Academy were so located that the bandsmen could secure outside playing, 
the case might be somewhat different ; but being practically isolated these men, 
except on rare occasions, have but little opportunity to add to their inadequate in- 
come. This fact must be taken into account when dealing with the subject of the 
reorganization of the band, because the Government, seeking to employ what may 
be classed as skilled labor, has to face outside competition in a market where the 
commodity sought brings a fair and reasonable price. Where any individual is em- 
ployed by the Government to perform work requiring special skill, he should be paid 
prices such as are paid for similar employment by private parties. If this be not 
done the service suffers by being intrusted to incompetent hands. This is precisely 
the case here. Everything of which our musicians are capable is elicited from 
them", yet we fall short and can not hope, under the present system, to attain results 
such as could be attained were we in position to offer better inducements and in 
return secure a better class of musicians. 

I would, therefore, respectfully suggest that the U. S. Military Academy Band be 
reorganized so as to consist of 40 members and 1 bandmaster and 1 assistant band- 
master. The new organization should be divided into two classes as follows: 20 
musicians at $34 per month, 20 at $30 per month, with privileges and allowances 
such as are accorded to enlisted men of the Army. 

The bandmaster, as intimated above, should be accorded the status of an officer, 
for reasons of discipline as well as in recognition of the fact that the man who 
holds the position must possess superior musical attainments and socially maintain 
himself with proper dignity. 

In addition to the foregoing I would venture to suggest that steps be taken looking 
to the supply of musicians and band leaders for the Regular Army from some central 
source, that is, from an institution under Government control. The facilities that an 
increased and better paid organization at West Point would afford might be turned 
to account in this direction. Army bands, as well as the band here, experience great 
difficulty in obtaining musicians to fill the constantly occurring vacancies, and, fur- 
ther, it frequently happens that commanding officers have to depend upon the good 
offices of some music-dealer when requiring a man to fill the position of band leader. 
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AH trouble and nnoertainty might be avoided by haviDg organized in connection 
with the Academy band a school of instraction for military musicians. In my opin- 
ion there are many young men in the country who, having musical inclinations, 
would be found desirous of entering such an institution for the sake of the education 
afforded and who would be willing to engage to serve an enlistment iu the Army 
which would date from the period of their transfer as a trained musician to some 
regiment. 

But, supposing such a plan not feasible, it would still be possible to have recruits 
assigned frouh recruiting depots to undergo one year's training in music at West Point 
before joining regiments needing their services. If, say, twenty or more men were 
sent here for instruction in music from November in one year to November in the 
next, a source of supply would be created that would be of the greatest possible 
benefit to the Army and meet the warmest approval of regimental commanders and 
other officers. But, beyond this, provision should, in the first instance, be made for 
the examination of all candidates for the position of chief musician in the Army, and 
who could not hope to receive an appointment unless capable of undergoing the ordeal. 
I would, however, advise that the foregoing be only a temporary measure, and in 
force up to the time when Army musicians could be drawn upon to supply the mate- 
rial from which to train chief musicians. The course necessary to fit a man for such 
office would extend over a period of at least three years, that is, three years' training 
in the higher branches of music at the school for instruction in military music. No 
man should be eligible for entry who could not pass a reasonable preliminary exam- 
ination and who had not served at least one enlistment in the Army. 

I believe that such a system of itself would have a beneficial Influence upon Army 
musicians, who now can not hope for promotion to the best musical position in the 
bands, however much they might wish to strive to attain it. Unless some such 
plan be adopted the present law, which permits men to retire at the expiration of 
practically ts^o years and nine months, will so deplete the ranks of Army bands as 
to render them next to useless and make it impossible to replace the retiring mem- 
bers. 

It occurs to me that the approaching World's Fair at Chicago might reasonably be 
urged to strengthen the plea for the immediate increase of the Military Academy 
Band. 

Following the precedent of European countries, there is great probability that ap- 
plication will be made for permission to utilize the services of Government bands. 
Already rumors are current that negotiations are in progress to bring over the fore- 
most and representative army bands of Europe. In event of such a movement 
being successful, our bands would cut a sorry figure by comparison, unless the work 
be at once commenced of building them up to a higher degree of perfection, and such 
as to enable them to creditably represent the musical status of the country. 

Yours, respectfully, ^ 

Arthur A. Clapp^, 

Teacher of Music, U, S. Military Academy, 
Maj. John M. Carson, 

Secretary Board of Visitors, U, S, Military Academy. 
VIEWS OF BANDMASTER SOUSA. 

The TJ. S. Marine Band is. similarly situated to the Military Academy 
Band, except that the former has forty performers. At the last session 
of Congress the Committee on Naval Affairs reported a bill to increase 
the namerical strength of the Marine Band and to pat it upon a foot- 
ing which an organization of this character deserves. The bill was 
approved by the Secretary of the Navy, who addressed a letter to the 
chairman of the Committee on Naval Aiiairs, inclosing with approving 
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comments a letter from Bandmaster John Philip Sonsa, in which 
urgent reasons were given for the reorganization of the Marine Band. 
These reasons are pertinent in the case of the Military Academy Band, 
and we therefore produce in this report Bandmaster Sousa's letter : 

Washington, D. C, December 17, 1^90. 

Sir: I hare the honor to sabinit, in conjunction with the draft of a biU for the 
reorganization of the band of the United States Marine Corps, the following statement 
explaining the reason why the band Hhonld be placed on a proper and equitable 
basis with other famous bands. The leading government bands of the nations of the 
Old World, notably the Garde R^publicaine, the Prussian Guards, the Seventy-third 
Austrian, the Russian Mounted Guards, the Grenadier Guards, and others, number 
from r>0 to 90 men each. The Mexican National Band, which made a tour of the 
United States a few years since, comprises nearly 90 musicians, and I am informed 
that many of the South American governments have bands consisting of 60 to 80 
pieces. Even Japan and Turkey have well-equipped bands, based on modern instru- 
mentation. Many of the orchestral bands of Europe have a membership of at least 
100, while Lamoureux, of Paris, numbers 110. 

Among the militia bands of our land, Gilmore is allowed by regimental regulations 
66 musicians, and many others have from 50 upwards. The large factories of America 
have bands numbering from 30 to 75 performers. These bands are sustained by hiring 
musicians to perform some light employment in the factory and allowing them to 
accept musical engagements whenever offered. Among the well-known organiza- 
tions of this class may be mentioned the Elgin Watch Company's, the Pullman Car 
Company's bands. The men constituting the membership in the factory bands are 
assured a livelihood throughout the year and receive wages largely in excess of that 
paid by the Government to its musicians. Where formerly we could recruit our 
members from musical talent of that class, the supply is almost entirely shut off, for 
of course nearly every man would prefer employment in a factory at $2, $3, or ^ a 
day with opportunities of following his profession, and thus adding largely to his 
income, rather than becoming an enlisted man at $13 to |38 per month, with few 
opportunities of adding to his governmental compensation. 

Another and much greater competitor in bidding for the musician's services is the 
theatrical manager. He pays salaries varying from $15 to $42 per week to the rank 
and file of the profession, and with very few exceptions allows his musicians to send 
Bubsbitutes when a more profitable engagement is offered. During the summer 
months the myriad of watering places create a great demand for the musician's serv- 
ices, and he is in nearly every instance well paid. When it is understood that the- 
atrical musicians are employed but a few hours during the evening, and with the ex- 
ception of Monday morning and Saturday afternoon have the entire week to pursue 
their calling elsewhere, it is not to be wondered that we find it difficult to secure and 
keep suitable material foi: our organization. Dime museum and variety hall man- 
agers hero pay their musicians $15 per week ; the Government pays musicians of the 
same skill about that per mouth. Grand opera orchestral players receive about $40 
a week ; our soloists receive about that sum per month. The theatHcal and comic 
opera managers pay their oonductors from $120 to $450 a month ; the United States 
pays the bandmaster of the Marine Band $94 per month, with 13 cents a day added 
for commutation of rations. The Twenty-second Regiment of New York pays Mr. 
Gilmore a personal salary of $2,500 a year, for which in return he gives about two 
weeks of his time. The Boston Symphony Orchestra pays their conductor a salary 
of over $2,000 a mouth ; the proposed reorgauization does not ask the Government to 
pay the bandmaster of the Marine Band that much a year. 

Tlio city of Now York appropriates $25,000 every year for open air band concerts 
during the summer months. In proportion not one-half that amount is asked for our 
d, virtually the niUional baud, and the band that should be as great among bands 
merioa is great among nations. 
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I beg to present the commercial side of the question : The present duty on musical 
merchandise and books, based on the value of imports of former years, amounts to 
between $800,000 and $900,000 a year. Business men assert that it is good policy to 
spend a dollar to make a dollar, and if our legislators hesitate to spend Goverumeut 
money for music, the art, they should in all fairness spend it for music, the business. 

There can be little doubt but that the professional musician creates the demand for 
musical literature and musical merchandise. Were it not for him the national reve- 
nue would lose that amount. As a plain business proposition it is but reasonable 
to assume that the Government should use a portion of this large sum in further 
developing the musical culture and musical resources of our land. No better way 
can be devised than by proper equipment of the musical bodies in its employ, and 
especially the organization that represents it musically on official occasions. Beg- 
ging your earnest consideration for this measure, and requesting that you will favor- 
ably recommend it to Congress, I am, 

Very respectfully, 

John Philip Sousa, 

Bandmaster United States Marine Corps. 
The Secrbtaby of the Navy. 

GYMNASTIC INSTRUCTION AND EXERCISES. 

' The calisthenic exercises by the fourth class was an exceedingly in- 
teresting and creditable exhibition, in which the entire membership of 
the class participated. The performances, in addition to contests with 
foils, broadswords, and bayonets, included all exercises taught in the 
gymnasium. Considering that the participants had but 9 months of 
instruction a wonderful degree of efficiency was shown, and in view 
of the fact that the equipment of the gymnasium at the Academy, both 
as regards building and paraphernalia, is very limited, special credit 
is due Mr. Herman Koehler, who has charge of this department. 
This gentleman is an able and accomplished instructor, and performs 
an amount of labor that challenges admiration. In addition to his 
duties in the gymnasium he is master of the sword, and teacher of 
swimming and dancing, the last being taught the cadets of the first year 
in order to give grace and ease to their movements. All this labor is 
performed alone by Mr. Koahler, and the entire fourth class, generally 
numbering over 100 members, are his pupils. An act should be passed 
conferring upon Mr. Koehler the assimilated rank of second lieutenant 
of infantry, and he should be given an assistant. The leading colleges 
of the country recognize the importance and value of phj^sical training, 
and many of thcDi have made those in charge of this branch of instruc- 
tion members of the faculty. 

The great efficieucy of Mr. Koehler^s services is attested by the per- 
formances of his pupils, and their value is exhibited by the muscular 
and well-developed limbs and bodies of the cadets who have been under 
his instruction for 9 months of the first year at the Academy. The 
conferring of rank upon this accomplished instructor would be not only 
a proper recognition of his services, and the means of attaching him 
permanently to the Academy, but would add to his efficiency, because 
at a strictly military school like that at West Point, rank and authority 
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must be synonymous in order to promote and maintain thorough disci- 
pline. The academic board is unanimous in the opinion that the 
instructor in calisthenics and the sword should have the rank of second 
lieutenant, and recommendations to this effect have been made by the 
Superintendent and by former Boards of Visitors. We earnestly renew 
this recommendation. We also join in the recommendation heretofore 
made that an assistant instructor of gymnastics be provided. These 
two objects could be accomplished at the coming session of Congress 
by a paragraph in the Military Academy appropriation bill. The new 
gymnasium building will be ready for occupation in the spring of 1892, 
and it is to be hoped that Congress will liberalJy provide for its proper 
equipment, and make it what such a department at the United States 
Military Academy should be. 

In the opinion of the Board it is a mistake not to continue the 
instruction in gymnastics beyond the first year. We realize that this 
could not heretofore be done to any extent, with the limited resources 
of the old building devoted to this class of instruction, and with the 
poverty of equipment which has been heretofore provided. But when 
the new gymnasium building is completed and thoroughly equipped, 
we recommend that steps be taken to have this class of instruction 
continued throughout the 4 years. 

PORTEAIT GALLERY IN OBANT HALL. 

Several years ago, through the generosity of Mr. George W. Childs, 
of Philadelphia, who donated oil portraits of Generals Grant, Sherman, 
and Sheridan, a portrait gallery was started of distinguished graduates 
of the Academy. The three portraits alluded to were hung in Grant 
Hall, and formed the nucleus of what has become a very valuable col- 
lection of paintings of men who achieved distinction in the military 
service of the United States. Several portraits which had been pre- 
viously donated to the Academy, and which were hanging in the 
Library, were transferred to Grant Hall, and additions have been made 
from time to time to the collection through the generosity of friends 
and relatives of distinguished alumni. This collection now numbers 
seventeen valuable oil portraits, all of which are hanging in the hall iu 
which the cadets daily assemble three times each day for meals. It is 
to be hoped that this collection will receive other additions,* and that 
before long the portraits of Hancock, Thomas, McPherson, Canby, and 
other distinguished soldiers will be found on the walls of Grant Hall. 
Following is a list of the portraits now at the Academy : 

(1) Maj. Gen. John F. Reynolds.— Presented by the First Corps, 
Army of the Potomac. Members of the committee on presentation : 
Gen.R. Coulter, Gen. C. S. Wainwright, Col. Chapman Biddle, and Col. 
Thomas Hewson Bache. Painted by Alexander Lawrie. Received No- 
vember, 1878. 

(2) Maj. Gen. John SEDawiOK.— -Purchased. Painted by H. Ball- 
ing, 1864. Received February, 1870. 
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(3) Col. John J. Abebt, Chief of Topographical Eugiueers. — Pre- 
sented by . Painted by . Eeceived . 

(4) Maj. Gen. John M. Schofield. — {SuperintendcnVs Portrait) 
Painted by J. Carroll Beckwith. Received May, 1880. 

(6) Gen. Ulysses S. Grant. — Received June 1, 1887. 

(6) Gen. William T. Sherman. — Keceived June, 1889. 

(7) Gen. Phillip H. Sheridan.— Keceived June, 1889. Presented 
by George W. Childs, Philadelphia, Pa. Painted by Mrs. L. H. Darragh. 
Unveiled with appropriate ceremonies, October, 1889. 

(8) Maj. Gen. Edward O. C. Ord. — Presented by Dr. Ord, of Wash- 
ington, D. C, to the Alumni Association. Painted by . Eeceived 

March, 1885. 

(9) Brig. Gen. Wesley Merritt. — {Superintendent 8 Portrait) 
Painted by J. Carroll Beckwith, 1887. Received February, 1887. 

(10) Capt. Bradford R. Alden. {Commandant of Cadets, ISiS to 
1852.) Presented by Mrs. B. R. Alden. Painted by John F. Weir, 
1887. Received July 30, 1887. 

(11) Bvt. Maj. Gen. Gouvernbur K. Warren.— Presented by 
Messrs. Joseph Choate, James C. Carter, James J. Higginson, and 
other gentlemen of New York City, and friends in Newport, R. I., 
through Mr. Robert Stickney. Painted by Alexander Lawrie. Re- 
ceived December, 1889. 

(12) Bvt. Maj. Gen. Thomas BwonDS {Colonel and Assistant Quarter- 
master General), a^ he appeared when captain of the First Dragoons. — 
Presented by Mrs. Thomas Swords (through her sister, Ellen H. Co- 
theal). Painted by . Received August, 1890. 

(13) Maj. Gen. George G. Meade. — Presented by Henry Carey 
Baird, of Philadelphia. Painted by T. Henry Smith, 1890. Received 
May 23, 1891. 

(14) Bvt. Maj. Gen. Robert O. Tyler, Lieutenant- Colonel and 
Deputy Quartermaster- OeneraL — Presented by his brother, E. S. Tyler, 
of Hartford, Conn. Painted by W. R. Wheeler, 1875. Received Sep- 
tember, 1890. 

(15) Col. James Gilchrist Benton.— Presented by Mr. William 
Seward Webb, of Kew York City. Painted by J. Carroll Beckwith. 
Received ^Tune, 1891. 

(16) Maj. Gen. James Brewerton Ricketts.— Presented by Ben- 
jamin W. Richards, of Philadelphia, Pa. Painted by Robert Hinckley, 
of Washington, D. C. Received June, 1891. 

(17) Maj. Gen. George B. McClellan. — Presented by General E. 
Burd Grubb, of New Jersey. Painted by Anthony Lamore. Received 
June, 1891. 
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THE GRADUATION EXERCISES. 

The gradaaiion exercises were held ou the green in front of the 
chapel on the morning of Jane 12, in presence of a large audience. 
Colonel Wilson, the Superintendent of the Academy, presided. Fol< 
lowing was the programme of exercises. 

1. The gradaating class will proceed to the designated place escorted by the 

Corps of Cadets, under the command of the commandant of cadets. 

2. Prayer. 

3. Music : U. S. Military Academy band. 

4. Address to gradaating class: Hon. Julias C. Burrows, M. C, Board of 

Visitors. 

5. Music: U. S. Military Academy band. 

6. Delivery of Diplomas : Hon. Redfield Proctor, Secretary of War. 

7. Remarks : Rev. Frank O'Brien, Board of Visitors. 
6. Music : U. S. Military Academy band. 

9. Benediction. 

The Board directed that the address of Mr. Barrows to the graduat- 
ing class should be printed as part of the report. CTpon being intro- 
duced by Golonel Wilson, Mr. Burrows said : 

ADDRESS OP HON. JULIUS C. BURROWS. 

Gentlemen of the grad\iating class of '91 : Knowing and appreciating how impa- 
tient you are to be released, I sball not long restrain you from the (nil fruition of 
your desires. After four years of patient application you have successfully com- 
pleted the prescribed course of instruction at this National Military Academy, and 
you are soon to be assigned to duty with the Army of the United States. Thus far 
the Government has served you ; you must now serve the Government. 

If you have availed yourselves of the advantages which this institution has afforded 
for scholastic and soldierly training, you are amply equipped for the service upon 
which yon are about to enter. At this juncture in your career, in this supreme 
moment of your life, there Is a single thought uppermost in my own mind, which I 
would be glad to so impress upon you as to secure for it a permanent lodgment in 
your hearts in the hope and belief that it will serve to dignify and exalt the profes- 
sion you have espoused, and to which yon have dedicated your lives. 

Yon will go to your posts of duty in a time of profound peace. The nation is at 
peace with all the world. There is neither ** war nor rumors of war." All causes 
of internal dissension are forever removed, and fratricidal war will never again dis- 
tract or divide this happy, reunited people. It is not improbable, therefore, that 
you may never be called upon to put the knowledge you have here acquired to tlte 
practical and crucial test of actual war. 

With this prospect before you, the thought I would impress upon you is this : That 
faithful and efficient service in the Army of the United States in times of peace is as 
important to the Government and as honorable to the soldier as when rendered in 
the midst of actual hostilities. 

The accomplished Superintendent of this Academy, together with its efficient 
corps of instructors in military science ; you who go to your commands to impart to 
others something of the military skill and soldierly training which you have here 
acquired ; the lone sentinel who walks his midnight beat, under the silent stars, 
with no foe to answer his stern challenge ; all these render a service to the country 
of as inestimable valae as those who lead armies and fight battles. It has been said 
that '* peace hath her victories no less renowned than war." The triumphs of armies 
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are not recorded alone on battlefields. Armies win victories in peace as well as in 
war. The silent majesty of a nation's military and naval power in peace, fnlJy dis- 
ciplined and equipped, is as potent for the pablio weal as when marshaled on hostile 
iields. A nation prepared for war holds the bond of every other nation to keep the 
peace. 

I would have yon understand, therefore, that though the Government may never 
require your services in actual war, yet in making choice of the profession of arms 
you have identified yourself with an important, and I may say an indispensable, func- 
tion of civil government. A military power in peace is as essential to government 
as the legislative, executive, or judicial power. A government without force is as 
impossible as a government without law. There is no nation on the face of the globe, 
democratic or despotic, that has not at ready command armies and navies to enforce 
its sovereign decrees. The presence of such a power is the heart-beat of a nation's 
life. Disband the armies, dismantle the navies of the nations of the world and gov- 
ernments would perish and civilization decay. If, therefore, in years to come you 
may sometimes weary of the endless monotony of camp life in peace, these reflections 
may inspire you to renewed zeal and fresh courage. 

But you may say, ^^Is there nothing before me but this endless routine of camp life 
and dutyT Are there no campaigns to be prosecuted or battles fought except imagi- 
nary ones? Are sentinels to be posted, pickets thrown out, skirmishers deployed, 
lines of battle formed, charges made, sieges prosecuted, pontoons laid, cities bom- 
barded, and fortresses stormed only in mimicry of war f " Possibly that is all, but if 
all, it is sufficient to fill the measure of a soldier's landable ambition. It is the dis- 
ciplined army in peace that makes the invincible army in war. 

The purpose of the Government in founding this institution was to give to those 
who entered it not only an opportunity to acquire such knowledge of military sci- 
ence as might enable them to serve the Government in war, but in peace to impart 
to the recruited army of the United States something of that discipline and soldierly 
spirit without which armies are mobs and battles butcheries. Congress has testified 
its appreciation of the disciplinary service by placing the additional incentive of 
personal advancement, as a reward for superior attainment, in authorizing the Pres* 
ident of the United States to prescribe a system of examination of all officers in the 
Army below the rank of major to determine their fitness for promotion. If the offi- 
cer fails in such examination and is reported unfit for promotion, the officer next be- 
low him in rank (if passing) shall receive the promotion. The officer failing, if for 
physical reasons, shall be retired. If for other reasons, he shall be suspended for pro- 
motion for the period of one year, at the expiration of which time he shall be reex- 
amined, and if upon such reexamination he shall again be found uufit for promo- 
tion, he shall be discharged from the Army of the United States. Heretofore pro- 
motions have had to wait on death or resignation ; hereafter they will come as a 
reward for superior attainments. Every consideration therefore of public duty and 
personal pride conspire to stimulate yon to the highest possibilities of your profes- 
sion. 

Go, therefore, gentlemen, to your posts of duty. Take with you the strict discipline, 
the high sense of honor, the soldierly bearing, and the love of conntiy which this 
institution has sougiit to inculcate, and not only treasure them as the priceless jewels 
of a soldier's life, but by precept and example inspire their acquisition in others. 
And above ail else venerate the flag of your country as you do the altar of your re- 
ligion. It is a memory and a hope. Morning and eveniug salute it, and as the rising 
and setting sun lights up its glories, with uncovered head swear renewed and eternal 
allegiance to this symbol of a nation's sovereignty. Senator Manderson, as I rose to 
address you, related an incident which once came under his observation. Seated in 
a great assemblage, the band struck up '* God save the Queen, " and instantly every 
Englishman present sprang to his feet and reverently stood during the rendition of 
this national invocation. Let us imitate that spirit, and not only salute the flag, but 
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when tlio Dinsic of our national airs falls upon the ear, let every soldier and citizen 
rise in patriotic recognition of its inspiring strains. 

Go then to your posts of duty, and, though peace smiles continually upon the land, 
serve the country with the same fidelity as if involved in war. And though your 
names may never be sounded in the trumpet of fame, chiseled iu marble, or cut in 
brass, yet you will have the consolation of knowing that you have desolated no 
homes, made no graves, and broken no human hearts; and your enduring monament 
will be blossoming fields, happy homes, and the plaudits of a free people reposing in 
security and peace behind the bulwark of a disciplined, patriotic, and invincible 
Army. 

ADDBESS BY HON. BEDFIELD PBOOTOB, SEOBETABY OF WAB. 

Upon the coDclasion of Mr. Burrows's address and the performance 
of an appropriate air by the Military Academy Band each member of 
the gra.laating class was called to the platform by the Superintendent 
and handed his diploma by the Secretary of War. The diplomas hav- 
ing been distributed, the Secretary addressed the assembly as follows : 

Colonel Wilson, cadets, ladies, and gentlemen : I am sure one thought occurs to 
all of us to-day. We miss a familiar face and voice from this platform, the face and 
voice of one we all respected, admired, and loved. It rarely falls to the lot of any 
man to fill so large a space in the minds and hearts of his conntrymen as did Gen- 
eral Sherman. And I could not by any elaborate speech say anything better to yoa 
young soldiers than simply to commend the life of this great soldier and citizen as 
one in every way worthy of study and imitation. His career as a soldier is too 
familiar to you all for any review, but in our admiration of his great soldierly quali- 
ties we may lose sight of another side of his character. It may fairly be said of him 
that he was a great statesman and politician, in the best senso of the term, and in 
support of this statement I need only refer to the masterly manner in which he 
handled the many questions which came before him, more or less relating to state- 
craft and politics, and often requiring immediate action. 

The soldier is freed by the character and conditions of the service from most of the 
ordinary political obligations of free men. Bat you are nevertheless citizens and 
sovereigns of a free country as well as soldiers. You are not fi^e. No man is free 
from the duty of studying and understanding the political system under which he 
lives. Every man may have fixed political ideas and principles and be ready to 
act upon them when occasion demands. He is as much boand to understand and do 
his duty in political affairs as he is to deal honestly by his neighbor or perform any 
of the obligations of good citizenship. 

General Sherman's political platform was short, a model in that respect, and I 
know it will commend itself to yon and trnst it will henceforth to all within our 
borders. He stated these principles many times, notably when he left the school in 
Louisiana, in January, 18B1, in a letter to Governor Moore, of that State, in which 
ho said: ^'On no earthly account will I do any act or think any thought hostile to 
or iu defiance of the whole Government of the United States. I prefer to maintain 
my allegiance to the Constitution an long as a fragment of it survives.'' He set 
auothor good example to the politicians, for he always lived up to his platform. 
He kept in mind the safe general rule that the National Government has, and must 
have, all the powers necessary for its preservation, the maintenance of its authority, 
aud the honor of its flag. I know that this emblem, sp faithfully ^nd abl^ guarded 
l^y him. is safe in your hands. 

« ' 7 I 
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ADDRESS OP REV. PRANK A. O'BRIEN. 

The Rev. Frank A. O'Brien followed Secretary Proctor, making a 
short address to the graduating class, concluding his remarks by saying : 

We are standing and will stand before the world as we make ourselves with the use 
of God's gifts. It is enough to have done our duty whether it brings cross or crown. 
Be bold and confident. Work for the cause of truth, of justice, and for that great gift 
of freedom. We need our best men in the thickest of the fight. Honesty, intelli- 
gence, and independence in public life will be the glory of the longest day. Intrigue, 
deceit, and treachery may rule the shorter hours ; but its sundown is darkness. Let 
your motto be the watchword of our country — ** In God we trust." In the words of 
Mother Church let me conclude by saying: '^Gallant Knight, receive your honors. 
Go forth to battle. May you always know the just cause, have courage to espouse 
it, and strength of arm and tongue and pen to ever lead it to victory.'' 

MEMBERS OF THE CLASS OF 1891. 

Following is the list of the graduating class: 



Order of gen- 
eral merit. 


Xame. 


Where 
born. 


Ap- 

poiuttd 

from. 


ff 

a . 

34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
68 
59 
60 
61 
62 
63 
64 
65 


Name. 


Where 
born. 


Ap. 

pointed 
from. 


*1 
*2 


Crosby, Spencer 

Sewell Jonn S -. 


Md 

Tenn . . . 

Ala 

Md 

W.Va.. 

Ill 

Va 

La 

M.Y.... 
Tenn... 
Ohio.... 
Minn... 
Wis .... 
Minn . . . 
N. J.... 
^.Y.... 
Mass... 
Ireland . 
Mich... 

Pa 

Pa 

N.Y.... 
Minn... 
Mich... 

Ill 

Ky 

N Y.... 
N. J.... 

Ind 

Mo 

Ind 

W.Va.. 
Ill 


At large. 

Ky. 

Ala. 

Md. 

Pa. 

Ohio. 

Va. 

La. 

N.J. 

Tenn. 

Ohio. 

Iowa. 

Wis. 

Minn. 

Pa. 

N.J. 

Mass. 

Mich. 

Mich. 

Mo. 

Pa. 

N. Y. 

Minn. 

Mich. 

111. 

Ky. 

N. Y. 

Colo. 

111. 

Mo. 

Ind. 

W.Va. 

111. 


Hirsch, Harry J 

Hine, Charles De L 

Frazier. Josenh 


Pa 

Va 

Mo ..... 
W.Va.. 
Mich... 
Eans . . . 

Ill 

Tenn . . . 

Ill 

Wis.... 

Mo 

Me 

Ind 

\/va-"" 
Mich... 
N. Y.... 
Ireland . 

La 

Ill 

N.C.... 

Pa 

Miss.... 
N. Y.... 

Ill 

Wis .... 
Conn . . - 
Mass ... 

Tex 

Iowa ... 
England 
Ohio.... 


Pa. 
Va. 


*3 


Echols, Charles P 

Mclndoe, James F...... 

l^otTOw Jav J ......... 


Mo 


•4 
*5 


Hamilton, Robert L 

Upton. LaRoy S 

Smith, Harry A 

Clark, HoUisC 


W.Va. 
Mich. 


6 

7 


Homey, Odus C 

Lvon. LeRoy S 


Kans. 

N. Y. 


8 

9 

10 


Hero, Andrew, jr 

Horii, Tieuiann N 

Anderson, Edward D... 

Mvrphy, i?raman0 

White, George P 

Fuller, Lawson M 

Soberer, Loaid C 

Farlong, John W 

Llvermore, Richard L . . 
Corcoi-au, Thomas M .. 

Fleming, Robert J 

Wiiians, Edwin 15., jr... 
Johnston, William T .. 

Oiiborne, William H 

Schoefiel, Francis H . . . . 

Howard, Harold P 

Bertsch, William H 

Bush Ross L 


Saffiirrans, George C 

Pierce, Palmer E 

Wah), Lutz 


Ky. 

Iowa. 

Wis. 


11 
12 
13 
14 
15 


Jackson, William P .... 

Don worth, Albert B 

Ogden. Charles C 

Voorhies, Gordon 

Hines, John L 


Mo. 
Me. 
IIL 
Ky. 
W. Va. 


16 
17 
18 
19 
20 
21 
?2 


Smith, Gny H. B 

Whitman, Walter M ... 

Crowley, Matthias 

a Lafitte, Jacques de L. . 

Bradley, John J 

Settle, Douglas 

Switzer. John S 


Md. 

N. Y. 

N. Y. 

La. 

111. 

N.C. 

Pa. 


23 
24 
25 


Williams, Herbert . . . . 

Guyer, George D 

Grote, William F 

Chapman, W illiam H. H . 

Roy den, Herbert N 

Jenks, Isaac C 


Miss. 
N. Y. 

111. 


26 
27 
28 


Donovan, Joseph L 

Lindsley, Elmer 

Bennet. John B ........ . 


Wis. 
Conn. 


29 
30 


Crabbs, Joseph T 

Glasgow, William J 

Armstrong, Frank S — 
Jarvis, Melville S ...... 

Heavey, John W 


Drew, Alfred W..: 

Ely, Hanson E 


Tex. 
Iowa. 


81 


Sorley, Lewis S 


Tex. 


32 
S3 


Cordray, David P 


Ohio. 



APPOINTMENT AND ADMISSION OF CADETS. 



The following is a copy of the circular issued by the War Depart- 
ment, furnishing all necessary information relative to the appointment 
and admission of cadets to the IT. S. Military Academy. 
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APPOINTMENTS. 

ifoiD Made.—Eaah Congressional diatrict ftnd TerriUiry'-alao the District of Colum- 
bia — is entitled to have one cadet at the Academy. Ten are also appointed at Jarse, 
The appointments (except thoae at largt} are made by the Secretaiy of War at the 
request of tbe Repreaentative or DeleKat« in Congress from the district or Territory ; 
and the person appointed mnst be an actual resident of the district or Territory from 
which the appointment U made. The appointments at large are especially conferred 
by the President ot the United States. 

Manner of malcing appHoationt. — Applications can bo made at any time, by letter 
to the Secretary ofWar, to have the name of the applicant plnced upon the register, 
that It may be furniahed tothe proper Representative or Delegate wbaoavacancy 
occurs. The application mnat exhibit the foil name, date of birth, and pernianeDt 
abode of the applicant, with the unmbet of the CuDgreasioual diattict in which bis 
residence is situated. 

Date o/aj){M>intiH«iit«.^ Appointments are required by law to be mode one year in 
advance of the dateof admisaioD, except in oaaea where, by reaaou of death or other 
cause, a vacancy ooonra which can not be provided for by anch appointment in ad- 
vance. These vBcanctes are filled Id time for the nest annual examination. 

Alla-nala, — The Representative or Delegate in Congress may nominate a legally 
qnalifieil isecond candidate, to be designated the aUei-nate, The iiltcmato will re- 
ceive from the War Department a letter of appoiutment, and will be examined v>ilh 
the regular appointee, and if fuUy qnolifie'l will be admitted to the Academy Id the 
event of the failaie nf the principal t<i paas the prescribed preliminary examinations. 
The alternate will not be allowed to defer hia reporting at West Ffint nntil the result 
of the examination of the regular appointee ia knowu, but muat report at the time 
designated in his letter of appointment. The alternate, like the nominee, should be 
designated as nearly one year in advance of date of admission as poaaibte. 

ADMISeiOK OF CASRTS. 

A. candidate, npou receiving his conditional appoiutment, is ordered to report at 
West Point to the Superintendent of the Military Academy in time to appear before 
the Academic Boaid for esamination at its meetiog early in June, unless there bo 
good reasons for designating another time. 

The candidate, aoon after hie arrival at West Point, is subjected to a rigid physical 
examination by a board of experienced anrgeona of the Army. If he passes suoceaa- 
fnll; this examination, heis then examined by the Academic Board. These examina- 
tions ore mode with oa little delay aa practicable after the candidate reporta to the 
Superintendent. 

The candidate who pasaea sncceasfally Ihese examinations is admitted at once to 
the Academy withoat returning to his home. Immediately after hia admission, ami 
before receiving his warrant of appointment, he is required to sign un eugagsment 
for service in the following form, iu the presence of the Superintendent or of some 
ofiBcer deputed by him : 

I, , of the State (or Territory) of , aged years 

months, do hereby engage (with the consent of my parent or guardian) that, from 
the date of my odmiaaion as a cadet of the United States Military Academy, I will 
serve in the Army of the United States for eight years, unless sooner discharged by 
competent authority. 

In the presence of — 

The candidate ia then required to take and subscribe an oath or affirmation in the 
following form : 

"I. , do solemnly owes 

tatea, and bear tru» allegian 
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tnaintain and defend the sovereignty of the United States, paramount to any and all 
allegiance, sovereignty, or fealty I may owe to any State or conntry whatsoever ; and 
that I will at all times obey the legal orders of my superior officers, and the rules 
and articles governing the armies of the United States. 

Sworn and subscribed, at , this day of , eighteen hundred and 

, before me. 



QualifloationB. — ^The age for the admission of cadets to the Academy is between 
seventeen and twenty-two years. Candidates must be unmarried, at least five feet 
in height, free from any infectious or immoral disorder, and, •generally, from any 
deformity, disease, or infirmity which may render them unfit for military service. 
They must be well versed in reading, in writing, including orthography, in arith- 
metic, and have a knowledge of the elements of English grammar, of descriptive 
geography (particularly of our own country), and of the history of the United States. 

CHABACTER OF EXAMINATIONS.* 

* It is suggested to all candidates for admission to the Military Academy that, before leaving thoir 
place of residence for West Point, tliey should cause tliemselves to be tlioronglily examined by a com- 
petent physician, and by a teacher or instructor in good standing. By such an examination any seriaug 
physical disqaalifioation or deficiency in mental preparation would be revealed, and the candidate 
probably spared the expense and trouble of a useless joarney and the mortification of rejection. 

It should be understood that the io formal examination herein recommended is solely for tbo conven- 
ience and benefit of the candidate himself, and can in no manner aAect the decision of the Academic 
and Medical Examining Boards at West Point. * 

PHYSICAL EXAMINATION. 

Every candidate is subject to a rigid physical examination, and if there is found to 
exist in him any of the following causes of disqualification to such a degree as 
would immediately, or at no very distant period, impair his efficiency, he is rejected : 

1. Feeble constitution and muscular tenuity ; Unsimnd health fi'om whatever cause ; 
indications of former disease ; glandular swellings or other symptoms of scrofula. 

2. Chronic cutaneous affections, especially of the scalp. 

3. Severe injuries of the bones of the head ; convulsions. 

4. Impaired vision, from whatever cause; inflammatory affections of the eyelids; 
immobility or irregularity of the iris; fistula lachrymalis, etc., etc. 

5. Deafness ; copious discharge from the ears. 

G. Loss of many teeth, or the teeth generally unsound. 

7. Impediment of speech. 

8. Want of due capacity of the chest, and any other indication of a liability to a 
pulmonic disease. 

9. Impaired or inadequate efficiency of one or both of the superior extremities on 
account of fractures, especially of the clavicle, contraction of a joint, extenuation, 
deformity, &c. 

10. An unusual excurvatnre or incurvature of the spine. 

11. Hernia. 

12. A varicose state of the veins of the scrotum or spermatic cord (when large), 
sarocele, hydrocele, hemorrhoids, fistulas. 

13. Impaired, or inadequate efficiency of one or both of the inferior extremities on 
account of varicose veins, fractures, malformation (fiat feet, etc.), lameness, contrac- 
tion, unequal length, bunions, overlying or supernumerary toes, etc., etc. 

14. Ulcers, or unsound cicatrices of ulcers likely to break out afresh. 



*N0TR. — There being no provision "whatever for the payment of the traveling cxxienscs of eltber ac- 
cepted or rejected candidates for admission, no candidate should fail to provide himself in advance 
iviththemcansof returning to his homo, ill case of his rejection before either of the examiniog boards, 
as he may otherwise be pat to considerable trouble, inconvenience, and even suffering on account of 
his uestitntc condition. If admitted, the money brought by him to meet such a contingency can be 
deposited with the treasurer on account of his equipment as a cadet, or returned to his friends. 
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ACADEMICAL EXAMINATION. 

Heading, — In reading, candidates mast be able to road understand ingly, with proper 
accent and eiupbasis. 

Writing and Orthography, -^In writing and orthography they mast be able, from 
dictation, to write sentences from standard pieces of English literature, both prose 
and poetry, snfiQcient in number to test their qualifications, both in handwriting and 
orthography. 

Jrithmetic-^In arithmetic they must be able — 

(1) To explain, accurately and clearly, its objects and the manner of writing and 
reading numbers — entire, fractional, compound, or denominate ; 

(2) To perform, with facility and accuracy, the various operations of addition, 
subtraction, multiplication, and division of whole numbers, abstract and compouud 
or denominate, giving the rule for each operation, with its reasons, and also for the 
different methods of proving the accuracy of the work ; 

(3) To explain the meaning of reduction — its different kinds, its application to 
denominate numbers in reducing them from a higher to a lower denomination and 
the reverse, and to equivalent decimals ; to give the rule for each case, with its 
reasons, and to apply readily these rules to practical examples of each kind ; 

(4) To explain the nature of prime numbers, and factors of a number — of a com • 
mon divisor of two or more numbers, particularly of their greatest common divisor — 
with its use, and to give the rule, with its reasons, for obtaining it ; also the mean- 
iug of a common multiple of several numbers, particularly of their least common 
multiple and its use, and to give the rule, with its reasons, for obtaining it, and to 
apply each of these rules to examples ; 

(5) To explain the nature of fractions, common or vulgar, and decimal — to define 
the various kinds of fractions, with the distiuguishing properties of each — to give 
all the rules for their redaction, particularly from mixed to improper and the reverse — 
from compound or complex to simple — to their lowest terras — to a common denomin- 
ator — from common to decimal and the reverse ; for their addition, subtraction, mul- 
tiplication, and division, with the reasons for each change of rule, and to apply each 
rule to examples ; 

(6) To define the terms ratio and proportion — to give the properties of proportion 
and the rules, and their reasons, for stating and solving questions in both simple and 
comx)ound proportion, or single and double rule of three, and to apply these rules to 
examples ; 

(7) The candidates must not only know the principles and rules referred to 
above, but they are required to possess such a thorough understanding of all the 
fundamental operations of arithmetic as will enable them to combine the various 
principles in the solution of any complex problem which can be solved by the 
methods of arithmetic. In other words, they must possess such a complete knowl- 
edge of arithmetic as will enable them to take up at once the higher branches of 
mathematics without further study of arithmetic ; 

(8) It is to be understood that the examination in these branches may be either 
written or oral, or partly written and partly oral— that the definitions and rules 
must be given fully and accurately, and that the work of all examples, whether upon 
the blackboard, slate, or paper, must be written plainly and in full, and in such a 
manner as to show clearly the mode of solution. 

Grammar. — In English grammar candidates must be able — 

(1) To define the parts of speech and give their classes and properties; to givo in- 
flections, including declension, conjugation, and comparison ; to give the con^e- 
spondiug masculine and feminine gender nouns ; to give and apply the ordinary 
rules of syntax. 

(2) To parse fnlly and correctly any ordinary sentence, omitting rules, declensions, 
comparisons, and principal parts, but giving the subject of each verb, the governing 
wnrd of each objective case, the word for which each pronoun stands or to Avhich it 
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refere, the words between which each preposition shows the relation, precisely what 
each conjunction connects, what each adjective and adverb qaali&os or liiuitS; the 
construction of each infinitive, and, generally, showing a good knowledge of the 
function of each word in the sentence. Omissions will be taken to indicate ignorance. 

(3) To correct in sentences or extracts any ordinary grammatical errors, such as 
are mentioned and explained in ordinary grammars. 

It is not required that any particular grammarian or text-book shall be followed ; 
but rules, definitions, parsing, and corrections must be in accordance with good 
usage and common sense. The examination may be written or oral, or both written 
and oral. 

Geography, — Candidates will be required to pass a satisfactory examination, writ- 
ten or oral, or both, in geography, particularly of our owu country. To give a candi- 
date a clear idea of what is required, the following synopsis is added to show the 
character and extent of the examination. Questions are likely to be asked involving 
knowledge of— 

(1) Definitions of the geographical circles, of latitude and longitude, of zones, and 
of all the natural divisions of the earth's surface, as islands, seas, capes, etc. 

(2) The continental areas and grand divisions of the water of the earth's surface. 

(3) The grand divisions of the land — ^the large bodies of water which iu part or 
wholly surround them : 

Their principal mountains, location, direction, and extent ; the capes, from what 
parts they project and into what waters. 

Their principal peninsulas, location, and by what waters are they embraced. 

The parts connected by an isthmus, if any. 

Their principal islands, location, and surrounding waters. 

The seas, gulfs, and bays, the coasts they indent, and the waters to which they are 
subordinate. 

The straits, the lands they separate and the waters they connect. 

Their principal rivers, their sources, directions of flow, and the waters into which 
they empty. 

Their principal lakes, location, and extent. 

(4) The political divisions of the grand divisions : 

Their names, location;), boundaries, and capitals ; general questions of the same 
character as indicated in the second section made applicable to each of the countries 
of each of the grand divisions. 

(5) The United States. 

The candidate should be thoroughly informed as to its general features, configura- 
tion, location, and boundaries (both with respect to neighboring countries, and lati- 
tude and longitude); its adjacent oceans, seas, bays, gulfs, sounds, straits, and islands; 
its mountain ranges, their location and extent; the sources, directions, and termina- 
tions of the important rivers and their principal tributaries ; the lakes ; and in short, 
every geographical feature of the country as indicated above. The location and ter- 
mination of important railroad lines and other means of communication from one 
part of the country to another should not be omitted. 

The States and Territories are to be accurately located with respect to each other 
by their boundaries, and as to their order along the Atlantic coast, the Gulf of Mex- 
ico, the Pacific coast, the Northern frontier, the Mexican frontier, and the Missisisppi, 
Missouri, and Ohio Rivers. 

The boundary and other large rivers of each State as well as all other promiucnt 
geographical features should be known. 

The names and locations of their capitals, and other important cities and towns 
are likewise to be known. 

In short, the knowledge should be so complete that a clear mental picture of the 
whole or any pari of the United States is impressed on the mind of the candidate. 
More weight is attached to a knowledge of the geography of the United States than 
that of all other countries combined. 
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History, — ^The candidate should make himself familiar with so mnch of the History 
of the United Stat es as is contaiued in the ordinary school histories. The examination 
may be written or oral, or partly written and partly oral, and will usnally consist of 
a series of questions similar to the following : 

I. Name the earliest European settlements within the present limits of the United 
States^when, where, and by whom made f When did the settlements made by other 
nations than the English come under the Dominion of Great Britain, and of the United 
States f 

II. What was the difference between the royal, the chartered, and the proprietary 
colonies? How many colonies were there originally in Massachnsett'S and Connecti- 
cut T When were they united t How many in Pennsylvania f When were they sepa- 
rated ? 

III. In what wars were the colonies engaged before the Revolution? What were 
the principal events and results of those of King William, Queen Anne, King George, 
and the French and Indians? 

IV. What were the remote and the immediate causes of the American Revolution ? 
Explain the navigation act, the stamp act, writs of assistance. When did the war 
of the revolution properly begin? When, where, and how did it end? Give the par- 
ticulars of Arnold's treason. Who were the most prominent generals in this war? 
Name the most important battles, and their results. 

y. The Constitution of the United States — why and when was it formed ? When 
was it adopted ? 

VI. Give the names of the Presidents of the United States in their order. Give the 
leading events of the administration of each one ; for example, that of— 

Washington. — Indian war ; trouble with France ; Jay's treaty ; the whisky rebel- 
lion, etc. 

Jbffkrson. — War with Tripoli; purchase of Louisiana; the embargo, etc. 

Madison.— War of 1812; its causes, the principal battles on land and sea, pecul- 
iarity of its last battle, when ended, etc. 

Monroe. — Indian war ; cession of Florida ; Missouri compromise, etc. 

Jackson.—- Black Hawk and Seminole wars; the United States Bank; nullifica- 
tion, etc. 

Polk. — The Mexican war ; its causes, principal battles, result of it, etc. 

PiBRCB.— Repeal of Missouri compromise ; troubles in Kansas, etc. 

Buchanan. — Civil war; how begun, etc. 

Lincoln. — War of secession; its causes; its results, social and political; explain 
doctrine of State sovereignty; alienation between Northern and Southern States; 
doctrine of secession; give an account of principal battles. 

Johnson. — Fourteenth amendment; tenure-of-office bill; Johnson's impeachment. 

Grant. — Fifteenth amendment; Alabama claims and treaty of Washington; elect- 
oral commission. 

academic duties. 

The academic duties and exercises commence on the Ist of September and con- 
tinue until the Ist of June. Examinations of the several classes are held in January 
and June, and, at the former, such of the new cadets as are found proficient in studies 
and have been correct in conduct are given the particular standing in their class to 
which their merits entitle them. After each examination cadets found deficient in 
conduct or studies are discharged from the Academy, unless the Academic Bonrd for 
special reasons in each case should otherwise recommend. Similar examinations are 
held every January and June during the 4 years comprising the course of studies. 

These examinations are very thorough and require from the cadet a close and per- 
severing attention to study, without evasion or slighting of any part of the course, 
' relaxations of any kind can be made by the examiners. 
'tary instruction, — From the termination of the examination in June to the end 
f^ust the cadets live in camp, engaged only in military duties and exercises and 
'f ^* 1 military instruction. 
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Except in extreme cases, cadets are allowed bat one leave of absence during the 
4 3' ears' course; as a rale the leave is granted at the end of the first 2 years' course 
of stady . 

PAY OP CADETS. 

The pay of a cadet is |540 per year, to commence with his admission to the 
Academy, and is sufficient, with proper economy, for his support. No cadet is per- 
mitted to receive money or any other supplies from his parents or from any person 
whomsoever without the sanction of the Superintendent. 

Cadets are required to wear the prescribed uniform. All articles of their clothing 
are of a uniform pattern and are sold to cadets at West Point at regulated prices. 

EXPENSES OP CADETS PRIOR TO ADMISSION. 

The expenses of a candidate for board, washing, lights, etc., after he has reported 
and prior to admission will be about $10. Immediately after being admitted to the 
institution he must be provided with an outfit of uniform, the cost of which will be 
about (dO, making a total sum of $100, which must be deposited with the treasurer 
of the Academy before the candidate is admitted. It is best for a candidate to take 
with him no more money than will defray his traveling expenses and for the parent 
or guardian to send to '^ The Treasurer, U. S. Military Academy,' the required deposit 
of $100. Any deviation from the rule as to the amount or manner of making the 
deposit must be explained in writing by the parent or gnardian of the candidate to 
the Superintendent of the Academy. 

ASSIGNMENT TO CORPS APTER GRADUATION. 

When any cadet of the United States Military Academy has gone through all its 
classes and received a regular diploma from the academic staif, he may be promoted 
and commissioned as a second lieutenant in any arm or corps of the Army in which 
there may be a vacancy and the duties of which he may have been judged competent 
to perform ; and in case there shall not at the time be a vacancy in such arm or 
corps, he may, at the discretion of the President, be promoted and commissioned in 
it as an additional second lieutenant, with the usual pay and allowances of a second 
lieutenant, until a vacancy shall happen. 

GENERAL QUALIPICATIONS. 

A sound body and constitution, suitable preparation, good natural capacity, and 
aptitude for study, industrious habits, perseverance, an obedient and orderly dis- 
p'osition, and a correct moral deportment are such essential qualifications that candi- 
dates knowingly deficient in any of these respects should not, as many do, subject 
themselves and their friends to the chances of future mortification and disappoint- 
ment by accepting appointments at the Academy and entering upon a career which 
they can not successfully pursue. 
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Course of study and hooJcs used. 

iBooks markod thus * are for reference.] 
FIRST YEAR-FOURTH CLASS. 



Uvpai-tment. 


Gourde of study, text-books, and books of reference. 


'M'afYiAmn.t.iAa __ 


Dayies's Elements of Algebra, Davies's Legendre's Geometrj', 
Ludlow's Elements ot Trigonometry, Davies's Surveyinj;, 
Church's Analytical Geometry. 




Modem lanernafireH 


Keetels's Analytical and Practical French Grammar, Eeetels's 
Analvtical French Reader. *Spiers and Surenne's Dictionary, 
Whitney's Essentials of English Grammar, Hart's Manual uf 
Rhetoric and Composition, Abbott and Sceley's English Lessons 
for English People, Abbott's How to Write Clearly, *Web8tor'a 
Dictionary. 




History, geography, and etliicn 


Lectures in ethics and in universal history. 


Tactics of artillery and infanlry . . . 


Practical instruction in the schools of the soldier, company, and 
battalion, *Blunt*s Rifle and Carbine Firing, practical instruc- 
tion in artillery. 


Use of the sword, etc.. 


Instruction in fencing and bayonet exercise and military gym* 
nasties. 





SECOND YEAR.- THIRD CLASS. 



Mathematics 


Church's Analvtical Geometry. Church's DescrlDtiveGeometrv, 




with its application to Spherical Projections. Bass' Introduc- 
tion to the Difierential Calculus. Church's Calculus. Church's 
Shades, Shadows, and Perspective. Chauvenet's Treatise on the 
Method of Least Squares. 


Modem lansmaercs 


Eeetels' Analytical and Practical French Grammar. Borel's 
Grammaire Fran9aise. Bocher's College Series of French 
Plays. Roomer's Cours de Lecture et de Traduction, Vols. I 
and II. *Spiers' and Surenne's Dictionary. 




Drawins 


Topography and plotting of Surveys with load-poncil, pen and 
ink, and colors; construction of the various problems in De- 
scriptive Geometry, Shades and Shadows, and Linear perspect- 
ive and Isometric projections ; practical surveying in the field. 
*Reed's Topographical Drawing and Sketching, including Pho- 
tography applied to Surveying. 


.m^Ktmn MjMf^. .......................... 


Tactics of artillery, infantry, and 
oavalry. 


Practical Instruction in the Schools of the Soldier, Company, 
and Battalion. "Blunt's Rifle and Carbine Firing. Practical 
Instruction in Artillery and Cavalry. 



THIRD YEAR-SECOND CLASS. 



Natural and experimental philoso- 
phy- 


Michie's Mechanics, 3d Edition. Bartlett's Astronomy. Young's 
General Astrouoniy. Michie's Elements of Wave-Motion relat- 
ing to Sound and Light. 


Chemistry, mineralogy, and geol- 
ogy. 


Bloxam's Chemistry, 6th Edition. Tillman's Elementary Lessons 
in Heat (revised edition). Tillman's Essential l*riucip1es nf 
Chemistry. Brown's Electric Physiology. Thompson's Ele- 
mintary Lessons in Electricity and Magnetism. Dsna's Manual 
of Mineralogy and Petrography, 5th edition. Le Conte's Ele- 
ments of Geology. 


Drawing 


Free Hand Drawing and Landscape in black and white. Con- 
structive and Architectural Drawing in ink and colors. *Reed*8 
Topographical Drawing and Sket<;bing. 
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Course of study and books used — Cou tinned. 

IBooks marked lb us * are for referonce.] 
THIRD YEAR.-SKCOND CLASS-Continued. 



Department. 


Course of study, textbooks, and books of reference. 


Tactica of artillery, Infantry, and 
cavalry. 


United States Army Artillery Tactics. Tidball's Mananl of Heavy 
Artillery Service, U. S. A. United States Army Cavalry Tactics. 
Upton's United States Army Infantry Tacticf). Practical In- 
struction in tbe Schools of the Soldier, Company, and Biittalion. 
Practical Instruction in Artillery and Cavalry. 


Practical military en}rineerin<; 


Practical and Theoretical Instruction in Military Signaling. 



FOURTH YKAR.-FIRST CLASS. 



Civil and military engineering and 
scieuc/e of war. 



Modern languages 



Law. 



History, geography, and ethics. 



Practical military engineering 



Tactics of artillery, infantry, and 
cavalry. 



Ordnance and gunnery. 



Wiieeler's Civil Engineering. Wheeler's Field Fortiflcations. 
Merciir's Mahan's Permanent Fortification, Ed. of 1887. 
Wheeler's Military Engineering (Siege Operations, and Mili- 
itary Mining). Mercur's Elements of the Art of War. Mahan 's 
Stereo tomy. *Royal Engineers, Aiue-M6moire, Parts I and II. 



Knapp's Spanish Grammar; Knapp's Spanish Readings. *Seoane*8 
Neuman and Barretti's Dictionary. 



Woolsey's International Law. Cooley's General Principles of 
Constitutional Law in the United States. Winthrop's Abridg- 
ment of Militarv Law. General Orders No. 100, A. G. O., 1863. 



Swinton's Outlines of the World's History. Labberton's New 
Historical Atlas and General History. 



Prncticul Instruction in. the construction of Ponton and Spar 
Bridges ; in the preparation of Siege Materials ; and in laying 
out field and siege works. Practical I ustr notion in Astronomy, 
in Surveying, in Military Reconnaissanees, in Field Telegraphy: 
and Nigl'it Signalling. '^Ernst's Manual of Practical Military 
Eusriueering. 



Practical Instruction in the Schools of the Soldier, Company, 
and Battalion. Practical Instruction in Artillery and Cavalry. 



Metcalfe's Ordnance and Gunnery. Practical Pyrotechnics. 
Practical Ballistics. 



PRELIMINARY EXAMINATIONS. 

The following letter was received from the adjatant of the Military 
Academy, forwarding a list of questions used at the June examinations : 

Headquarters U. S. Military Academy, 

West Point, N, F., September 15, 1891. 

Sir: In accordance with your request of recent date, and with the authority of the 
Superintendent, I have the honor to forward herewith copies of the lists of ques- 
tions used at the examination of candidates for admission to the Military Academy 
in June last. 

The lists comprise questions in history of the United States ; in the fundamental 
principles of arithmetic, and especially their application to practical problems; in 
the rules and principles of English grammar ; in geography, particularly that of 
the United States; iu orthography, which also indicates the candidates' ability in 
writing. 
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Tbe examination in reading is cond acted orally before the entire board, and con- 
siftts in testing the candidates' ability to read correctly a paregraph or more fixini 
some standard school reader, such as *' Sargeant's Standard Reader." 

A perusal of the lists will show that the examinations, though not very advanced, 
are thorough, and require from the candidates an intimate acquaintance with the 
branches indicated. 

All lists of examination questions are submitted to the academic board for its 

examination and approval before being used in the examination of candidates. 

Very respectfully, 

J. M. Carson, Jr., 

Second Lieutenant ^ Fifth Cavalry y Adjutant, 
Maj. John M. Carsok, 

Secrctarjf of Board of Vi9itor$ U, 8. Military Academy, 

Waehington, D, C. 

EXAMINATION IN ENGLISH GRAMMAR. 

lime allottedf 2^ hours. 

Division I. 

[N. B.— Write the answers below, nambering them to eorre^ond witk Um qaeationa.] 

1. Name all the parts of speech. Which of them are declined? Which of them is 
conjugated f Which of theui are not inflected? 

2. What is a noun ? Name the kinds of nouns. How is the plural of nouns regu- 
larly formed? Write the plural of each of tbe following nouns: scarf, wharf, hoof, 
beauty, mouse, potato, mussulman, story, attorney, brother-in-law, spoonful, Miss Smith, ox, 
fox, 

3. The three principal parts of the verb see are see, saw, seen ; give the principal 
parts of the verbs bid, break, fly, fall, loose, ride, mean, wear, mn, shrink, set, steal, lay, 
freeze, sing, 

4. What is an adverb ? What is a conjunction ? What is a preposition ? What is a 
personal pronoun ? Give an example of each properly used in a sentence. 

Division II. 

y. B.— Write quite bciobb both pages if necessary. Intelligible abbreviations are allowed. In pars- 
ing give no roles, declensions, comparisons, or principal parts ; bnt in other respect-s parse fully, 
being careful to give tbe subject of each verb, the governing word of each objective case, and to 
state precisely what each conjunction connects, between what words each preposition shows the 
relation, and to what each pronoun refers. Import-ant omissions will be taken to indicate ignorance. 

Parse the words in italicsm the following sentence: This nursery legend is the child's 
version of those superstitions which would have strangled in their cradles the young 
sciences now adolescent and able to take care of themselves, and which^ liaving been driven 
from their nursery, are watching with hostile aspect the rapid growth of the compara- 
tirely new science of man. 

Division III. 

Correct all the errors that occur in the following sentences: 

1 . Those sort of books were a valuable present. 

2. His wisdom, and not his money, produce esteem. 

3. Each have their own faults. 

4. Who doubts but what two and two are four / 

5. He has not, I do not suppose, laid by much. 

6. This result, of all others, is most to be dreaded. 

7. T have and ever shall insist on the necessity of economy. 

umber of inhabitants were not more than four millions, 
expressions always sound harshly. 

'^se, no doubt, is due most of the failures. 

) a man whom I thought was the proprietor. 

u take me to bef 

nother arose and expressed their approval. 
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• 

14. The oldest of the two is aboat as t>all as me. 

15. I found it harder than I thought it would have been. 

16. He has formerly been a resident of this town. 

17. If yon would take the troable to look, you will see it. 
m. If I was him, I would be ashamed to go there again. 

19. I dare say he is as old if not older than you. 

20. I could do it easy enough if every one paid their share, 

21. Was it him that argued that the earth was flat? 

22. I don't know as the exact cost is known yet. 

23. Is there any prospect of the council passing such a by-law. 

EXAMINATION IN HISTORY. 

Time allowed^ 3 hours. 
(Write yoar answer as legibly and cooolsely as possible without omitting material or important facts.] 

1. When was the main laud of North America discovered f By whom T Whore ? 

2. What explorations or discoveries did each of the following persons make f Give 

the date in each case. 
(a) Narvaez. 
{h) Coronado. 

(c) Marquette. 

(d) La Salle. 

3. Of the thirteen English Colonies which was the first and which the last settled? 

4. Name three colonies that were colonized for religious reasons, and name the 

denomination by which each was colonized. 

5. What was meant by charter government, and name two colonies that were at 

some period under this form of administration f 

6. What was meant by ''the three lower counties on the Delaware f What 

name was given to the territory by its earliest white settlers f 

7. What part was taken in Colonial history by each of the following named persons ? 

(o) Lord Delaware. 
(6) Patrick Henry. 
(o) John Endicott. 
(d) Peter iStuyvesant. 

8. Who made the first draft of the Declaration of Independence ? 

9. Name some important results of each of the following battles of the Revolu- 

tionary War : 

(a) Long Island. 

(b) Trenton. 

(c) Brandy wine. 

10. How many States belonged to the Union when Washington was inaugurated f 

and name those which had not adopted the Constitution.- 

11. Give the limiting dates of the war of 1812, and name the cause of that war. 

12. When was the city of Washington taken by the British, and what were the 

circumstances of its capture T 

13. During whose administration did each of the following events occur f 

(a) Louisiana purchase. 

(6) Nullification act. 

(c) Gadsden purchase. » 

14. When and how was the Missouri Compromise virtually repealed T 

15. Give three prominent features of the Seminole or Florida War, 1835-'42. 

16. What State first passed the Ordinance of Secession ? When f 

17. Where was the first bloodshed of the Civil War T How was it brought about T 

18. Name and give the dates of three prominent events of McClellan's Peninsular 

Campaign of 1862. 
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19. Give the date anrl place of General Lee's surrender. 

20. Row and in wliat year was slavery constitntioually abolished in the United 

States? 

EXAMINATION IN ARITHMETIC. 

No, 1 [wt. 8]. The sum of two decimal fractions is i^, and one is ^s of the other; 
tiiid the decimal fractions. 

No. 2 [wt. 8J. A vessel contains 5 hu. 3 pk. 2qt. Ipt., how many quarts, beer 
ineasarei will it contain? 

No. 3 [wt. 8]. Which is the greater, one pound avoirdupois or one pound troyf 
One ounce avoirdupois or one ounce troy T Show how much in each case. 

No. 4 [wt. 11]. iJ is au erroneom value of a required fraction because its denomi- 
nator, 39, is too great by ]^, Is ^ greater or less than the true value of the required 
fraction and how much f 

No. 5 [wt. 11]. If 193 versts equal 205.9 kilometres, and 1,552.94 kilometres equal 
964.9 miles, how many miles are equal to 100 versts f 

No. 6 [wt. 12]. 7i dozen apples are sold for 6«. 2d., some are sold at th& rate of 3 
for 2|/?., and the remainder at 8 for 6^(7. How many are sold at each rate T 

No. 7 [wt. 12]. Two numbers, one of which is 2,685, have for their greatest com- 
mon divisor .537, and for their least common multiple 18,795 ; find the other number. 

No. 8 [wt. J4]. £925 is so divided among A, B, C, and D, that B's portion is H of 
A's, C's is I of B's, and D's is half as much as B's and C's together. What does each 
receive T 

No. 9 [wt. 16]. The grass of 20 acres grows continuously. 133 oxen can eat all of 
the grass in 13 days (that is the original grass and that which grows in 13 days). 28 
oxen could eat 5 acres of the grass in 16 days (that is the original grass and that 
which grows in 16 days). How many oxen could eat 4 acres of the grass in 14 days 
(that is 4 acres of grass and that which grows on the 4 acres in 14 days) f 

EXAMINATION IN GEOGRAPHY. 
Time alloxoed 2| hours, 

1. Name the five oceans of the globe in order of size. 

2. Name the seas on the east coast of Asia between Bering Straits and the Straits 
of Malacca. 

3. Name the four most westerly countries of Europe in order from north to south. 

4. Upon what river is Vienna situated, what is the direction of its flow below the 
city, where does it empty! 

5. Where is the Isle of Wight f Isle of Man f the Orkney Isles f 

6. What two large rivers of Russia empty into the Caspian Sea T 

7. Locate definitely the following places: Teheran, Calcutta, Shanghai, and 
Singapore. 

8. Name the Barbary States and the government to which each belongs. 

9. Locate definitely the following towns of Africa : Morocco, Tunis, Alexandria, and 
Mozambique. 

10. Name the colonies of Australia. Which is the most eastern, southern, western? 

11. Name all the South American countries which touch the Pacific. Give their 
capitals. 

12. Which of the South American countries lie north of the Equator T 

13. In what States of Mexico are the following towns : Jalapa, Matamoras, Acapulco, 
Mazatlan ? if upon waters state what. 

14. Name the two most southern republics of Central America with their capitals. 

15. Name the great lakes on the northern border of the United States in ord^r from 
east to west. What water ways connect these lakes f 

16. What is the most southern point of the United States ? Give its latitude. 

17. What States touch the Great Lakes ? Name them in order from the west to east^ 
18^ N^ame the States touched by the Missouri Riverr 
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19. Name the States east of the Missoari that have neither lake, sea, nor gulf coast 
line. 

20. Bound Virginia, Utah, Missouri, Oregon (mountain and river boundaries not 
sufficient, all adjacent States must be given). 

21. Which is the smallest and which is the largest State in the Union ? How do 
they compare in area f 

22. State where the Merrimac Kiver rises, the direction of flow, where does it empty, 
what town is at its mouth f 

23. Locate definitely the following places : Hartford, Little Bock, Montgomery, 
Milwaukee, Los Angeles. 

24. A north and south line through Savannah would pass through what States f 

25. Name five towns or cities of the most importance that oue would pass in going 
from Pittsburg, Pa., to Mobile, Ala., by water. 

CADETS ADMITTED JUNE, 1891. 

The following-named young men passed the preliminary examina- 
tions held in Jane and were admitted to the Academy : 



No. 



1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

]9 

20 

21 

22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

46 
47 
48 
49 
60 



Name. 



A1< ester, Arnold 

Aldrich, Ward Priest 

Allen, Bonehton Theodore. . 

A mes, Thales Lucius 

Arnold, Conway Hillyer, jr. 

Angustin, Joseph Numa, jr. 

Beanchamp, Runey Neal 

Bell, Ola Walter 

Bentley, Carle Edwin 

Bigelow, Mortimer Osborne. 

BoUes, Frank Crandall 

Botts, Lonis Elkin 

Briggs, Paul Robert 

Broatch, James Wallace 

Brookes, Albert Sidney 

Brown, Frank Reid 

Bngge, Jens., jr 

Burgess, Harry 

Butler, Clarence Metz 

Cain, Cornelius Enoch 

Cavenangh, Harry La Tour- 
re tte. 

Champion, Francis Marion . . 

Chapman, Charles Martin.. 

Charles, Oscar Jerome 

Curtis, Thomas Pelham 

Darrah, Thomas Waller 

Davis, Glenn Hedges 

Delaney, Daniel 

Dennis, Samuel 

Dickason, Denis Henry 

Dillaway, Alvan Simonds... 

Dixon, Henry Benjamin 

Duflf. C}lyde Lemont. 

Duncan, Daniel 

Durkin, Joseph Francis 

Dwyer, James Charles 

Dwyer, Thomas Francis 

Eltinge, Le Roy 

Fergusson, Frank Kerby 

Fleming, Adrian Sebastian 

Gold, Edward Barnett 

Gumey, John Asa 

Hammatt, William Cnshing. 

Hampton, Celwyn Emerson. 

Hartshorne, Benjamin Mln- 
turn, jr. 

Hawkins, Clyde Eraile 

Hayes, Fitzhugh Lee 

Herron, Joseph Sutherland. 

Howland, Charles Roscne. .. 

Hutton, Franklin Swart 



Where 
bom. 



Ind ... 
N.H.. 
N.T.. 
Wis .. 
N.Y.. 
La.... 
Ky.... 
Mich.. 
Cal... 
Mich.. 

m.... 

Mo.... 

Mo .. 

S.Dak. 

Ark.. 

Miss .. 

Wis... 

Miss . . 

Ohio.. 

Ky.... 

Utah.. 

Nebr.. 
Mo 

ni ... 

Cal.... 

Kans.. 

Ohio . . 

Cal.... 

Mo... 

Pa.... 

Mass.. 

Iowa.. 

Ill .... 

Ky.... 

Irel'd . 

Ind... 

Irel'd . 

N.Y.. 

Tenn.. 

Ky.... 

Va.... 

Mich.. 

Me .. 

Ohio .. 

N.J... 

Pa... 
N. O.. 
Ohio.. 
Ohio.. 
N.T.. 



Ap- 
pointed 
from— 



Ind. 

N.H. 

N.Y. 

Wis. 

N.T. 

La. 

Ky. 

Mich. 

Ark. 

Mich. 

Mo. 

Mo. 

Mo. 

Nebr. 

Ark. 

N.C. 

Minn. 

Mis-i. 

Ohio. 

Ky. • 

Okla. 

HI. 

Mo. 

111. 

Mass. 

Kans. 

Ohio. 

Cal. 

Mo. 

Colo. 

Mass. 

Iowa. 

N.D. 

Ky. 

n:y. 

Iowa. 
N.Y. 
N.Y. 
Tenn. 

Va. 

Mich. 

Me. 

Ohio. 

N.J. 

Pa. 

N.C. 

Ohio. 

Ohio. 

N.Y. 



No. 



51 
52 

53 
64 

55 
56 

57 
5g 
59 

60 
61 
62 
63 
64 
65 
66 

67 
68 
69 
70 
71 
72 

73 

74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
81 
85 
86 

87 
88 
89 
90 
91 
92 
93 
91 
95 
96 
97 



Name. 



Kelly. William, jr 

Knowlton, Joseph Lippin- 
cott. 

Langdon, Russell Creamer.. 

Letoumeau, Oswald 

Mayo, Richard Claybrook. . . 

McBroom, Walter Scott — 

McDonald, Thomas Benton 

McGrew, Milton Loomis 

Mclntyre, Thomas Ht-nry 
Rnger. 

Miles, Perry Lester 

Morrison, John, jr 

Myer, George Henderson*.. 

^ewbaker, Edward Jay 

Nissen, August Carl 

Nuttman, Louis Meredith.. 

O'Haira, Aloysins Peter Jo- 
seph. 

O'SuUivan, Ernest Philip .. 

Paine, Charles Herman 

Parker, James Southard 

Payne, Brooke 

Pearce, Thomas Absalom... 

Pritchard, George Barnard, 

jr. 
Purdy, Clarence Newcomb. . 

Reisinger, Paul 

Ricketts, William Andy 

Rifenberick, Richard Parker 

Sample, Warren Stone 

Schulz, Edward Hugh 

Shelton, George Henry 

Sais, William Gray. . .' 

Siviter, Francis Pierpont 

Smith, Fine WUson 

Smith, Harry Ernest 

Smith, Morton Fitz 

Springer, An ton, jr 

Steigmeyer, Frederick 

Franklin. 

Stout, Harry H oward 

Sturtevant Girard 

Sweeney, Thomas Maurice.. 
Turman, Reuben Smith. . . . 

Tincent, James Irving 

Watson, Frank Bingly 

Wheeler, Joseph, j r 

White, Herbert Arthur 

Whitesides, John Garrett. . . 
Willoughby, Charles Russell 
Wright, Robert John 



Where 
bom. 



Tex... 
Ill .... 

N.Y.. 

Ill .... 
Va . . . 
Ind ... 
Md .. 
D. C. 
Ala... 

Ohio.. 

Iowa.. 

N.Y. 

Pa... 

Ohio.. 

N.J... 

Pa.-., 

N. C. 
Vt.... 
D. C. 
Va... 
N.C . 
Ga... 

Ind.. 

Pa... 

Ill .... 

Ohio .. 

Tenn.- 

W.Va. 

Conn.. 

Ala... 

Pa.... 

Ky.... 

Me.... 

Colo .. 

Fraoce 

Ohio.. 

Ariz .. 
N.Y.. 
Va.... 
Miss . . 
Mich.. 
Va . . . . 
Ala . .. 
Iowa.. 
Pa ... . 
Cal ... 
Wis... 



Ap- 
pointed 
from — 



Tex. 
lU. 

N.Y. 

III. 

Va. 

Ind. 

Md. 

N.J. 

Tenn. 

Ohio. 

Iowa. 

N.Y. 

Pa. 

Ohio. 

N.J. 

Pa. 

N.Y. 

Md. 

Atl'rge 

Va. 

Tex. 

Ga. 

Ind. 

Pa. 

III. 

Ohio. 

Ky. 

W.Va. 

Conn. 

N.C. 

Pa. 

Ky. 

Minn. 

Mich. 

N.Y. 

Ohio. 

Pa. 

N.Y. 

V^. 

Miss. 

Mich. 

N.J. 

Ala. 

Iowa. 

Pa. 

Cal. 

Wis. 



7998 B V 8 



* Admitted September 1. 
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UNITED STATES MILITARY ACADEMY. 
VACANCIES IN THE CADET CORPS FOE JUNE, 1892. 



The tables given below show the districts in which vacancies now 
exist and those in which vacancies will exist in Jnne next npon the 
graduation of the present first class. The lists were obtained from 
the War Department on October 3, and the asterisk (•) indicates those 
districts for which appointments were made up to that date. The first 
table shows the vacancies in the Cadet Corps on September 1, 1891. 
These number 70. It must be apparent to all who will give the subject 
the briefest consideration that a system of appointments under which 
so large a number of districts can be left unprovided for is sadly de- 
fective, and that some remedy is imperatively demanded to correct 
this large waste. It must not be forgotten that all these vacancies 
belong to the class which entered in June, 1891, and that at least 75 
per cent, of them would have been avoided had members of Congress 
properly and promptly exercised the privilege bestowed upon them of 
nominating candidates. 

The second table shows the vacancies which will exist by reason of 
the graduation of the present first class. These number 58, and in 
addition to these there will be four vacancies " at large " which the 
President has nominated candidates to fill. With the 70 vacancies 
that belong to the class which entered in June, 1891, there will be in 
June, 1892, 132 vacancies to be filled, and this number is pretty certain 
to be augmented by at least 20 casualties that will occur during the 
present academic year. 

Congressional Distriois unrepresented at the Academy September 1, 1891. 



State. 


District. 


State. 


District. 


Arkansas 


Second. * 
Third. * 


New York .- 


First.* 


Do 


Do 


^ineteAntli 


Colorado 


Do '. 


Twenty-sixth. 
Thirtieth * 


G-eorsia. ............... 


Third.* 

Tenth. 

Eleventh. 

Twelfth. 

Eighteenth. 

Nineteenth. 

First.* 

Third.* 

First.* 

Second.* 

Sixth. 

Seventh. * 

Sixth.* 

Eighth. 

Tenth. * 

Second.* 

Fifth. 

Second. 

Fifth. 

Seventh. 

First. 

Second.* 

First.* 

Third. * 

Second. 

Sixth. 

Seventh. 

First. 

Third. 

Twelfth. * 

Third.* 

Fourth. 


Do 


llunois 


Do 


Thirty-first. * 
Fifth. 
Sixth. * 


Do 

Do 


North Carolina 

Ohio 


Do 


Do 

Do 


Eleventh. * 


Do 


Thirteenth * 


Indiana 


Do 


Pnnrtftpntili * 


Do 


Do 


Fifteenth * 


Iowa...... ............. 


Do 

Do 


Sixteenth * 


^Kansas 


SAVAUfcAAnfill ^ 


Do 


Pennsvlvnnia 


SiPCOTIfl * 


Do 


Do 


Eighth. * 
Eleventh. 


Kentucky 


Do 


Do 


Do 


Twelfth. 


Do.... 


Do 


Fifteenth 


Louisiana 


Do 


Sixteenth * 


Do 


South Carolina 

Tennessee 


Fifth 


"M^aryland ,- 


Ninth. 


Do 

Massachusetts 


Do 

Texas 


Tenth. * 
First. * 


Michigan 


Do 


Second. 


Do 


Fourth. 


Minnesota 


Do 


Fifth. 


Do 


Do 


Tenth. * 


MisHis^ippi -.,.,^ 


Virginia 


Tenth. 


Do 

Do 


West Virginia 

Do 


Second. 
Third. 


Missuuri 


Do 


Fourth. 


Do 


W^isconsin ............ 


Fifth. * 


Do 


Do 


Sixth. * 


Nebraska 


Do 

Do 


SavahIIi 


New Jersey 


Ninth. * 









* Districts from which candidates have been selected for Jane, 1892. 
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Congressional Districts to he vacant hy th^ qraduatin^f cIms of June, 1892. 



State. 


District. 


State. 


District. 


A likliAfn A 


Fifth. 

Seventh. * 

* 


New Jersev. .......... 


Seventh. * 


Do 


New York ............ 


Sixteenth. * 


Arizona Territory 

Arkansas.. ............ 


Do 


Eighteenth. * 
Twenty-tirst. * 
Twenty -ninth. * 
Sixth. * 


Fifth.* 
First.* 
Second. 
Fifth.* 
Sixth. * 
Seventh. * 
Fonrteenth. * 
Seventli. * 
Seventh. * 
Ninth. * 
Tenth. * 
Fourth. * 
Fifth. * 
Second. * 
Sixth.* 
Second. 
First. * 
Second. * 
Eleventh. 
Fifth.* 
Sixth. * 
Eighth. 
Thirteenth. * 
First. * 


Do 


Florida 


Do 


Do 


North Carolina 

Ohio 


Georgia 


First. * 


Do. 


Pennnvlvania.... 


Fourth. * 


Do ' 


Do 


Sixth. * 


Illinois 


Do 


Tenth. * 


Indiana.......... 


Do 


Fonrteenth. * 


Iowa. .............. 


Do 


Twentieth.* 


Do 


Do 


Twenty fifth.* 
Twenty-eighth. * 
Firat. * 


Do 


Do 


Kansas ................ 


Sonth Carolina 

Do . 

Do 


Do 


Second. * 


Kent nek V ............. 


Fourth. * 


Louisiana 


Tennessee 


First * 


IVfnire 


Do 


Second. * 


Massachusetts 


Do 


Fifth. * 


Do 


Do 


Sixth. * 


Michigan ^ x-T-T 


Texas 

Vermont. . ............ 


Sixth. * 


Missouri. .............. 


First. * 


Do 


Do 

Virginia 


Second. 


Do 


Second. * 


Do 


Washinston 


, ^ * 


New Hampshire 


Wisconsin 


Second. * 







* Districts from which candidates have heen selected for June, 1892. 
MILITARY AND ACADEMIC STAFF. 

The officers on duty in June, 1891, at the Military Academy, in the 
several departments, was as follows : 

SUPERINTENDENT. 

Colonel John M. Wilson, Colonel of Engineers. 

MILITARY STAFF. 

Second Lient. John M. Carson, Jr., Fifth Cavalry, Adjutant of the Military Acad- 
emy, Post Adjutant, and Recruiting Officer. 

Capt. William F. Spurgin, Twenty-first Infantry, Treasurer of the Military 
Academy and Quartermaster and Commissary of Cadets. 

Capt. William H. Miller, Assistant Quartermaster, U. S. A., Quartermaster of 
the Military Academy, Post Quartermaster, and Disbursing Officer. 

First Lieut. Daniel H. Boughton, Third Cavalry, Officer of Police, Post Com- 
missary of Subsistence, Post Treasurer, and Assistant to Post Quartermaster. 

Maj. Henry McElderry, Surgeon, U. S. A., Post Surgeon. 

Capt. Wm. Fitzhugh Carter, Assistant Surgeon, U. S. A. 

Acting Assistant Surgeon William P. Compton, U. S. A. 

ACADEMIC STAFF. 

[Professors whose service at the Academy as professor exceeds 10 years have the assimilated rank 
of colonel, and all other professors the assimilated rank of lieatenant-colonel.] 



Department of Natural and Experimental Philosophy, 

Peter S. Michie, Professor (14* Feb., 1871). 

First Lieut. Sedgwick Pratt, Third Artillery, Assistant Professor. 
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First Lieut. James S. Pettit, First lufantry, First Lieat. Jolin B. Bellinger, Fifth 
Cavalrj, lostractors. 

First Lieut. Frank S. Harlow, First Artillery, in charge of Observatory and Astro- 
nomical Observations. 

Department of Modem Languages. 

George L. Andrews, Professor (28 Feb., 1871). 

Capt. Edward E. Wood, Eighth Cavalry, Assistant Professor of the Spanish Lan- 
guage. 

First Lient. Warren P. Newcomb, Fifth Artillery, Assistant Professor of the French 
Language. 

'First Lieut. Charles H. Hunter, First Artillery ; First Lieut. William W. Forsyth, 
Sixth Cavalry; First Lieut. Benjamin Alford, Twenty-second Infantry; t Second 
Lieut. Samuel D. Sturgis, First Artillery ; * Second Lieut. John E. McMahon, Fourth 
Artillery, Instructors. 

Department of Drawing, 

Charles W. Larned, Professor (25 July, 1876). 
X First Lieut. Hamilton Rowan, Second Artillery, Assistant Professor. 
First Lieut. George H. Cameron, Fourth Cavalry ; Second Lieut. Cecil Stewart, 
Third Cavalry ; Second Lieut. E. S. Wright, Ninth Cavalry, Instructors. 

Department of Mathematios, 

Edgar W. Bass, professor (17 April, 1878), 

First Lient. John A. Lundeen, Fourth Artillery, Assistant Professor. 

First Lieut. Wright P. Edgerton, Second Artillery ; First Lient. Charles R. Noyes, 
Ninth Infantry ; X First Lieut. Harry C. Benson, Fourth Cavalry; First Lieut. George 
F. Barney, Second Artillery; X First Lieut. Alfred B. Jackson, Ninth Cavalry ; X First 
Lieut. Samuel D. Freeman, Tenth Cavalry ; Second Lieut. Frank Mclntyre, Nine- 
teenth Infantry, Instructors. 

Department of Chemistry, Mineralogy, and Geology, 

Samuel E. Tillman, professor (21 December, 1880). 
First Lieut. John P. Wisser, First Artillery, Assistant Professor. 
* First Lieut. Erasmus M. Weaver, jr., Second Artillery ; Second Lient. Elmer W. 
Hubbard, First Artillery ; Second Lient. Harry Freeland, Third Infantry, Instructors. 

Department of History, Geography^ and Ethics, 

William M. Postlethwaite, Chaplain, Professor (21 December, 1881). 
First Lieut. Frank L. Dodds, Ninth Infantry, Assistant Professot. 
First Lieut. Francis J. Keman, Twenty-first Infantry, Instructor. 

Deparim^ent of Civil and Military Engineering, 

James Mercur, professor (29 September, 1884). 

First Lieut. Harry F. Hodges, Corps of Engineers, Assistant Professor. 
First Lieut. Lansing H. Beach, Corps of Engineers; First Lieut. Joseph E. Knhn, 
Corps of Engineers, Instructors. 



>Ueved from duty at the Military Academy Jane 15, 1891. 
tved from duty at the Military Academy August 28, 1891. 
«red f^om duty at the Military Academy August 8, IsSl. 
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Department of Tactics* 

Lieut. Col. Hamilton S. Hawkins, Twenty-third Infantry, Commandant of Cadets 
and Instructor of Tactics. (1 Feb., 1888.) 

Capt. Louis A. Craig, Sixth Cavalry, Senior Assistant Instructor of Cavalry Tactics. 

First Lieut. John D. C. Hoskins, Third Artillery, Senior Assistant Instructor of 
Artillery Tactics. 

First Lieut. Edward E. Hardin, Seventh Infantry, Senior Assistant Instructor of 
Infantry Tactics, commanding Band and Detachment of Field Music. 

* First Lieut. William W. Galbraith, Fifth Artillery, Assistant Instructor of Tac- 
tics, commanding Company of Cadets. 

* First Lieut. John A. Johnston, Eighth Cavalry, Assistant Instructor of Tactics, 
commanding Company of Cadets. 

First Lieut. Daniel L. Tate, Third Cavalry, Assistant Instructor of Tactics, com- 
manding Company of Cadets. 

Second Lieut. Robert A. Brown, Fourth Cavalry, Assistiint Instructor of Cavalry 
Tactics. 

Second Lieut. T. Bentley Mott, First Artillery, Assistant Instructor of Tactics, 
commanding Company of Cadets. 

Department of Lato, 

John W. Clous, Major and Judge Advocate, U. S. A., Professor (28 Aug., 1890, by 
assignment under act of 6 June, 1874). 

First Lieut. Frank L. Dodds, Ninth Infantry, First Lieut. Francis J. Kernan, 
Twenty-first Infantry, Instructors. 

Department of Qrdnance and Gunnery, 

tCapt. Henry Mbtcalfe, Ordnance Department, Instructor (28 Aug., 1886y. 
First Lieut. Edwin B. Babbitt, Ordnance Department, First Lieut. John C. W. 
Brooks, Fourth Artillery, Assistant Instructors. 

Department of Practical Military Engineering, 

Capt. Gkorge McC. Dkrby, Corps of Engineers, Instructor (4 Jan^, 1889). 
First Lieut. Eugene W. Van C. Lucas, Corps of Engineers, Second Lieut. Charles 
H. McKinstry, Corps of Engineers, Assistant Instructors. 
Herman J. Koehler, Master of the Sword. 
Arthur A. Clapp^, Teacher of Music. 



* Believed from daty at the Military Academy Aagust 29, 1891. 
1 Believed from duty at the Military Academy August 8, 189L 
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CONCLUSION. 

The Board earnently commends the Military Academy to the foster* 
irif^care of CongreHs and the liberal support of the ][MM>ple. It istlr 
^^ only national military school we have, and nothing shoold be left qd 

done to maintain its high character, promote its efficiency, and increase 
its usefulness. National pride, regard for the common defense, and 
sound public policy require that its equipment should be thorough, aud 
that the highest patriotism and best talent should continue to charac- 
terize its direction. Its graduates in the past have met every reqaiie- 
ment of the public service, and there can be no manner of doubt that 
"^ should occasion arise West Point will in the future fully meet tbe 

expectations of the American people. No consideration of ecooomy 
should be permitted to thwart or delay the furnishing of proper sup- 
lilies and equipment so urgently needed to place the Military Academy 
abreast of similar institutions in other countries. 
T^ The deficiencies in proper equipment now so manifestly apparent 

V should be corrected without delay by Congress. Considering these 

^ deficiencies, which have been pointed out in this report, it is surprising 

that those charged with the immediate direction of the Academy have 
accomplished, and are still accomplishing, such remarkable results 
Eveu with the existence of deficiencies in equipment, our Military 
Academy does not materially suffer by comparison with similar schools 
of Europe. If we compare the advantages of West Point with olher 
military establishments it will be seen how much wider and broader are 
our systems of military education. In England there is one school de- 
voted alone to training officers for the staff, and although much of tbe 
education is devoted to field work and out-door duties, military history 
and languages receive close attention, and in addition, as in our Acad- 
emy, special care is given to the sciences, and especially practical as 

tronomy. 

The value of astronomy alone as a potent adjunct in military warfare 
was seen in Egypt, when the regiments of Lord Wolseley made a oigbt 
attack on the Arabs, and went into action by the guidance of the stars. 
The stars marked the line of advance and the position of regiments, 
and in ^ere the skies are generally cloudless, and the stars 

vK aspects of nature as are manifest at so many points 

istronomy becomes as important as at sea. There 
. school of apparently a lower grade, for the training 
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of ofiQcers in cavalry and infantry, and where the tuition embraces the 
elementary principles of military art. The Woolwich Academy, perhaps 
the best known, prepares officers for the artillery and the engineers. 
Here the scholars are expected to spend three years, and when gradua- 
tion comes, the cadets with the higher averages, like our own, can have 
an option on the engineers. 

For a cadet to pass either through one school or the other and after- 
wards take staff duty, involves an additional course of two years. So 
that a subaltern in the British army can hardly hold himself as equipped 
for duty without an educational training of five or six years. In these 
schools, however, the standard has steadily advanced. Critics who com- 
plain of the higher grades established at West Point, and the apparent 
hardships attending an entrance to the Army, forget that there has been 
a steady progress in the art of war — that war is a progressive art — and 
that even the elementary problems are not under present conditions, as 
was possible in ruder times, to be passed without a certain maturity of 
mind. 

The days when regimental colors were given to boys of 13, when 
even as famous a general as Marlborough was promoted from court page 
to the Guards at 16, and Wellington was made an ensign at 17, have 
passed away. The very eminence that Marlborough and Wellington 
attained in the military art would have had. added value if either of 
them had taken the colors with as complete an academic education as 
Kapoleon, Grant, Moltke, Sherman, Wolseley, and commanders of equal 
fame. Not alone as masters of the art of war, but in the civil functions 
which so often devolve upon the modern soldier, this academic, edu- 
cation such as Napoleon enjoyed, and as we have in better form at 
West Point, must have great value. The just criticisms of history 
upon the civic careers of Marlborough and Wellington ; the incredible 
mistakes of Wellington, especially in keeping out of tone and temper 
with the English people when he was in the cabinet and prime minister, 
would have been impossible to the soldier, however brilliant as a tacti- 
cian, whose mind had been formed upon the sound academic principles 
of our Military Academy. 

, In these later years when we train soldiers it should be remem- 
bered that the art to be a soldier is only the first step in the art of being 
a statesman. And nothing, we think, redounds more to the glory of the 
Academy than the fact that so many of her alumni hold so proud a 
position in the civil annals of their country. 

The Army is the disciplined force of the nation. It is the expression 
of national power. As no chain is stronger than its weakest link, so 
no nation is stronger than the organized military embodiment of its 
strength. Now, if we accept this as an axiom, one which, unhappily or 
otherwise, has been imposed upon us by modern civilization, then it is 
the first duty of the lawgiver to see that the sword of the nation is even- 
tempered and true. There are various examples. If we look at Eng' 
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we have an army which is a class. It stands apart from the nation. 
When there is the canker of a long peace it is apt to disintegrate or 
suppurate into mutiny. 

Kot many months since a regiment of the Guards bearing one of the 
illustrious names in the British service was sent into exile because it 
would not obey its officers. The mutiny, however, was not really 
against military duty, but against the enervation of London life, bar- 
rack luxuries in Knightsbridge, and a system of command wbich sev- 
ered the men from any actual contact with their commanders; which 
permitted officers to dawdle around clubs and drawing rooms ; and, 
keeping out of touch with their men, remanded them to noncommis- 
sioned officers for whom the men had no respect, and who were-incapa- 
ble of intelligent authority. Such a mutiny would have been impossible 
in an American regiment under graduates of West Point. Every 
American officer is in sympathy, in contact with his command. To this 
extent, therefore, the West Point training does away with the evil of 
the Army becoming a class, the evil which English critics appreciate 
and deplore. 

This English system of isolation is only possible in an army whose 
principal duty is to govern Ireland and police England on occasions of 
royal ceremony. A large part of the English army is needed to gov- 
ern India, 75,000 at least of Europeans in that separate command alone, 
with an unusual percentage of artillery, as would be expected from a 
military organization whose duty is the defense of garrison towns. As 
India is practically a nation of garrisons, the military laws governing 
its army must be narrow and limited, and are hardly worthy of consid- 
eration as far as they apply to other systems of military education. 

On the continent conditions have found the other extreme. Empires 
are armies. Under the law of conscription, which the French revolution 
bequeathed to the monarchies, the military aspect changed, and it seems 
as if continental nations were returning to the nomadic methods of 
warfare which made possible the invasions of Genghis Khan and 
Timour. Conscription was the source of the extraordinary battalions of 
Kapoleon, and made it possible for him to lose an army in the snows of 
Bussia in one year and take another from the fields and vineyards of 
France for the year ensuing. Germany was better served in her own 
method of thorough discipline. Eeduced as Prussia was, during Na- 
poleonic wars, to the necessity of maintaining a small standing armj', 
— not quite 60,000--rthe Germans kept constantly changing their men 
as soon as drilled. The army in the field was, therefore, simply one of 
recruits. At home in peaceful employments, but waiting the sound of 
the drum, was an ever increasing army of well-trained men. 

This short-service system, as a contrast to the long term which prevails 
in England — and that of desertion and pardon, which may be summed up 
as the existing condition of the American Array — compelled theestab.- 
lishment in Germany of high-class schools for military education. And 
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although the German system became more like the French after the 
war with Anstria in 1866, and conscription has become as fixed under 
the German Emperor as under Danton and the French revolution, it was 
necessary that the German army should be strong at the top. Armies 
might come and go; one generation would tread on the heels of 
another; the front ranks would soon fall out, if not before the bullet 
of the enemy before the surer and steadier fire of advancing years ; but 
there must be a permanent, highly trained head, and especially a staff 
which should be as perfect in its workings as the most cunning inven- 
tions devised by the mechanical genius of man. 

We find in this staff system the highest form of military attainment 
toward a perfect knowledge of the art of war. Moltke's military genius 
reduced to a Euclid problem is its supreme type. The nearer there- 
fore we approach its severe and thorough standards in our Academy 
the better the ultimate value to the nation, should war come with its 
stern supreme commands. No amount of intelligence, natural aptness, 
ability in active peaceful business or industrial callings, will take the 
place of this finished and exacting education. The unarmed nation is the 
surprised nation. No high development of art and genius can resist the 
sword. Look at countries like India, Egypt, the Roman Empire, before 
the northern invasion, the Chinese Empire. How admirable their devel- 
opment! What art! what literature! What have they not done for 
man? There is no day, no hour, when we maj' not feel an obligation 
to them. In the finer forms of civilization, in poetry, literature, morals, 
and exquisite achievements of patience and artistic fancy, how much 
we may learn from them. Yet, because they neglected the one art of 
all in which everything is embodied, honor, safety, prowess, national 
pride, and the very integrity of religion and home ; because the art of 
self-protection was permitted to drift into abeyance, they became the 
prey of ravaging tribes and conquering nations. The dagger in the 
hands of a Vandal was mightier than the verses of Homer and Virgil, 
while the sword in the hands of an Englishman was a power greater 
than the luxurious civilization of generations of Mogul princes. 

What these highly developed and refined nations never learned, we 
should not forget to learn, until like them, it may be too late. There 
is no civilization stronger than its capacity for self defense. Its ca- 
pacity for self-defense can only be measured by the standards of its 
highest military education. It should be the aim of those who govern 
our Military Academy to advance towards an ever ascending, ever 
maturing ideal. They should remember that the science of war changes 
with the generations; that every new force in nature will in time be a 
new force in war; that the telegraph would have made the surprise of 
Austerlitz impossible; that the telephone would have brought Grouchy 
to Waterloo in time to have saved the battle for Napoleon. 

We must remember that science and discovery have not come to a 
standstilljthat these forces will grow as they have grown, and that the 
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Barest military faculty is that which is iostant to search them out and 
apply them. With trained men to lead the nation, there need be no fear 
of what the people will do in the day of peril. It has been the high 
privilege of West Point to give the nation such leaders, and their renown 
now illumines the noblest pages in our country's annals. Let us so 
guard and strengthen the venerable Academy that, with other trials, 
other soldiers will come from its halls ready to defend the Republic and 
add new luster to the glory which, as a proud heritage of West Point, 
surrounds the names of Thomas and Sheridan, Sherman and Grant. 

Chas. p. Mandebson. 
Saml. W. T. Lanham. 
John M. Oabson. 
Frank A. O'Brien. 
James T. Murfee. 
James A. Waymire. 
David W. Payne. 
Theodore S. Peck. 
Robert O. Fuller. 
James L. Pugh. 
Julius 0. Burrows. 
Joseph A. Scranton. 
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